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Leta Specialist give you 


Do you want to save 9 


> or more of your 
collectible solvent vapors? It's being done 
in many industries. And, usually those using 
the Contmata Activated Carbon System re- 


cover their solvents for less than a cent a 


pound, The high eficiency and low operat- 


ing cost of this system is now available to 
you with complete service from a SPECIAL- 
ist. Yes, a specialist with vears of experience 
not only in the design and construction of 
solvent recovery equipment, but as a prime 


manufacturer of many industrial solvents. 


Here's what complete specialized 
solvent recovery service includes: 
1. A careful survey of your plant condi- 
trons by experienced engineers. 
2. Solving any unusual recover prob- 
lems by texts in our pilot plant. 
A complete selvent reeovery plant de- 
signed, supplied, and guaranteed to 
meet your needs, 
Lee of special Activated 
Carbon having high <alwent adsurp- 
tive capacity and long life. 
Supervision of installation or com- 
ple te sllation as desired, 
Detailed personal instruction to your 
operators tor the operation and main- 
tenance of the completed solvent re- 
covery plant 


7. Guaranteed operating efficiency. 


Why not take advantage of this complete 
solvent recovery service by a specialist? 
For full information, write for the booklet 
Solvent Recovery by the Cotumpia Aeti- 
vated Carbon System.” 


CARBIDE and CARBON 
CHEMICALS CORPORATION 


Unt of Union Carbide and Coren Compercton 
30 Cost 42nd Street Now York 17, 
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When the erection of a plant gets 
underway — most of the gains from 
efficient construction technique have 
already been won—or lost! Ultimate 
savings are largely set in the plan- 
ning of the construction program — 
as to methods, schedules and labor 
requirements. 

At Lummus, this planning is de- 
rived from unsurpassed ‘round-the- * 
world experience. Then, it is put into 
practice by a field staff to whom so- 
called “unpredictables” are old and 
familior. 

Sound technique, os Lummus ap- 
plies it, means a sound night's sleep 
for those we serve who shoulder the 
responsibility. 


TECHNIQUE 


in planning 

The full effect of detailed planning in ad- 
vance of actual construction has been real- 
ized in foreign work where local facilities 
are at a minimum. It called for scheduled 
arrival of tools and materials, periodic es- 
timates of manpower requirements and 
the preplanning of specific procedures for 
materials handling and heavy lifts. Econ- 
omy in requirements for construction facil- 
ities, tools and equipment by preplanned 
re-use at various construction stages is one 
example. The selection of a staff with ex- 
perience permitting effective reassignment 
as the job progresses is another. 


TECHNIQUE 


on the job 
What makes it possible to move a 150-ton 
derrick intact from one tower-erection lo- 
cation to another, as contrasted to dis- 
bly and : bly? Planning—plus 
practical experience of the field staff on 
the job! Lummus field personnel has served 
in some 15 foreign fields, as well as at 
home, and averages better than 10 years’ 
Lummus experience. 


TECHNIQUE 


as to costs 

From an analysis of unit erection costs in 
which every man-hour is estimated in ad- 
vance, Lummus lays the groundwork for 
continuing cost control. Periodic reports, 
detailing costs and work-progress, permit 
evaluation of all phases of the job from 
start to finish. 


THE LUMMUS COMPANY 
420 Lexington Avenve, Now York 17, N. Y. teamwork 


LUMM™MU 4 designs and builds with TECHNIQUE 


CHICAGO — 600 South Michigen Avenue. Chicage 5. II! perspective 
HOUSTON — Mellie Expersen Bidg.. Houston 2. Texas 
The Lummus Company, itd. y 
525 Oxtord Londen, W-1, England 
Societe Francaise des Techniq lummus 
39 Rue Camben, Poris ter, France 
Composia Anoni: lummus 
“Las Gredifias” 
tsquine Les Gredilias, Corecas, Venervelo 
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PERFORMANCE AA 


and 
PRICE 


PERFORMANCE 


Here is the famous Lapp solid-porcelain 
vaive which has served spectacularly for 
many years in so many applications 
involving handling of corrosive chemi- 
cals—now reinforced for production 
security with a completely-enclosing 
shell of high-strength aluminum. Com- 
pare the table of prices for this equip- 
ment with that of lined valves, alloy 
valves, or any valves which will handle 
your difficult corrosion prob- 
lems. Ona straight dollar- 
and-cents basis, the Lapp 
Armored valve of solid porce- 
lain is your best bargain in 
corrosion-resistant valves. 


WRITE for complete informati 
and specifi Lapp lat 
Company, Inc. Process Equipment 
Division, 248 Maple St., LeRoy, 


PR 
CHEMICAL PORCEL 


OR CORROSIOP: WESISTA 


OCESS EQUIPMENT 


> 


od 


PRICE 


LAPP ARMORED PORCELAIN “Y” VALVES 
LAPP ARMORED PORCELAIN ANGLE VALVES 


LAPP ARMORED PORCELAIN FLUSH VALVES 


1%” (for 3” tank outlet) ............$168 
205 
242 


2” (for 4” tank outlet) sree eee 
3” (for 5” tank outlet) 


eee 
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STAINLESS STEEL 
euteciave (tes! pres- 
sure, 10,000 pei; 


operating 
ture, 1000 


WICKEL reaction 


intended 
processing phar- 


Mecevticals 
HASTELLOY reactor 
built by Pfaudier for — 


highly cerresive 
smelting process. 


STAINLESS STEEL 
cooling coil fer 


GLASS-LINED STEEL 
reactor for process- 
ing highly corrosive 
acids. 


Pfaudler 


PFAUDLER CO., ROCHESTER: 3, NEW-YORK 


udler is in the unique position to 
recommend the materials of construction best suited to 
any given requirements—at the most favorable price! 


Specifically: 


GLASS-LINED STEEL TEFLON 
HASTELLOY NICKEL STAINLESS STEEL 
TANTALUM NICKEL CLAD STAINLESS CLAD 
MONEL INCONEL ALUMINUM 


MONEL CLAD INCONEL CLAD CARBON STEEL 


Every material has its place. You can make sure each type 
is soundly recommended, engineered and fabricated 
when you do business with Pfaudler. There are nearly 
70 years of know-how back of Pfaudler recommendations. 
Sound engineering and ample plant facilities back up 
these recommendations. 


the welded Hastelloy reactor 


shown. It is the best answer to a highly corrosive smelting 
problem, cost and service life considered. The stainless 
steel, nickel and glass-lined steel units shown are typical 
of the complete engineering and fabricating service 
Pfaudler is now rendering its customers. So before you 
buy processing equipment of any kind, first check with 
Pfaudler. No obligation, of course. 


THE PFAUDLER CO Rochester 3, N.Y. Branch Offices: 330 West 42nd St, New 
York 18. N.Y 111 W. Washington St, Chicago 2, Il; 1325 Howard St. Sea 
Francisce 3, Calif, 818 Olive St. St Louis 1, Mo 6432 Cass Avenue, Detroit 2. 
Mich; 1318 let Naf! Bank Bidg. Cincinnati 2, O 1041 Commercial Tra Bidg, 
Philadeiphie 2, Pa. 751 Little Bidg. Boston 16, Mass, 334 Chattancoge Bank 
Bidg. Chattancoge, Tenn, P.O Box 4066, Dallas, Texas Taylor St, Elyria, 
Obio, Evameiied Metal Products Corp. Lid. Artillery House, Artillery Row, 
Lendoan, S. W. 1, England 
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HE start of a new year, which is also the beginning of an 

Institute vear, is a logical time to review the status of the 
Institute and to plan the year's operations. It is an excellent time 
to take an over-all view of the Institute's general situation 


Important facts concerning our present status are as follows 


1. Membership of the Institute is still increasing. From Nov 
1, 1948 to Nov. 1, 1949 the Active membership increased from 
3313 to 3670, or 108°; Associate membership increased from 
398 to 447, or 12.5°,; and Junior membership increased from 
5179 to 55%, or 80°. The over-all increase in membership 
was 8890 to 9711, or 9.2% 


2. A major activity of Council during 1949 was a study of 


the membership structure of the Institute. Results of the dis 
cussions have been incorporated in drafts of proposed consti 
tutional amendments. In accordance with the constitution the 
drafts have been discussed at a business session of the Institute, 
ind ballots covering five p 


yected amendments are being sub 
mitted to the Active membership. 


The erst objective sought Ly the proposed amendments ts to 
insure that the Institute covers adequately the entire chemical 
engineering protessic 


1, and recogimizes chemical engineers of 
all types, from students to qualified professional chemical en- 
gineers. A second objective is to provide for admission as 
Associates men of nonchemical engineering training who are 
qualihed to enrich our activities. A third objective of the pro 
posed amendments is to simplify our election procedure. 


$. The official publication of the Institute, namely, Chemical 
Engineering Progress. is well underway. The year 1950 will be 
the fourth for C.E.P. under professional fuil-cime editorial and 
business management. It is the objective of C.E.P. to be the 
authoritative and recognized publication for high-grade tech 
nical and screntific articles in the chemical engineering field, and, 
at the same Ume, to carry the interesting and important news of 
the Lostitute, and of chemical engineering. Io meet this twofold 
objective, advertising support has been solicited in order that 
the financial burden of the publication can be carried adequately 
without requiring unreasonable support from dues income 


4. The Institute conducts a well-rounded program of activi 
ties, primarily under organized committee action. The general 
standing committees that are responsible for the details of most 
Institute activities are’ Admussions, Program, Chemical Engineer. 
ing Education and Accrediting, Public Relations, Awards, Pub 
lication, Local Sections, Chemical Engineering Projects, Consti 
tution & By-Laws, Student Chapters, Chemical Engineering 
Catalogue, Standard System of Symbols, Nuclear Energy, Profes 
sional Guidance, Industrial Waste Disposal, and Testing Tech 
niques. Each of these committees has an active program, which 
is worked out by committee initiative under general guidance 
by Council 


5. The Institute is financially solvent. Because of the postwar 
inflation, the Institute operated in the red from 1946 through 
1948. As a result of a rigid economy program and a realistic 
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financial appraisal of all Institute activities at the beginning of 
1949, a small surplus over expenses was achieved during 1949 
The 1950 budget, already approved by Council, also forecasts 
operation in the black 


6. The Institute has 3) Local Sections, has accredited 55 
«hools through its Accrediting Committee, and has 89 Student 
Chapters which have a membership of approximately 8000 
students 


Such is the present situation. Plans for the immediate future 
may be forecast. The keynote of the year’s activities should be 
“evolution but not revolution.” Chemical engineering is growing 
is extending its field of service, and is refining and improving its 
techniques. tt is essential that the Institute lead, rather than 
follow, if it is to succeed in its mission of serving adequately 
chemical engineering. The proposed constitutional amendments 
represent one method of maintaining leadership. A second 
approach is through the labors of a Committee of Past Presidents 
appointed by President Curtis during 1949, and which consists 
ot George G. Brown, Lawrence W. Bass, and |. Leroy Bennett. To 
this committee has been assigned the task of planning the long 


range future and basic policies of the Institute. It is expected that 
important conclusions and recommendations will be made by this 
Committee during 1950 


During 1950 the following specific lines of development should 
be emphasized: First, the Institute should energetically continue 
its development of high-grade professional and technical publica 
uions. Such activities should, in general, center around C.EP 
Proposals for the separate publication of symposia and groups of 
technical articles presented a Institute meetings and which cannot 
be published in C.E.P. are being considered. Second, dynam 
committees should continue to strengthen the Institute influence 
in chemical engineering education, and to aid young engineers to 
grow professionally Third, further improvements in meetings 
and program should be made. Fourth, public relations should 
be given aggressive attention to capitalize on the excellent begin 
ning that has been done to date. Fifth, cooperation with other 
engineering groups should be maintained. Sixth, the local sections 
should be encouraged and aided and the tormation of additional 
ones encouraged. Seventh, a newly appointed Membership Com 
mittee actively will stumulate qualified nonmember chemical en 
gineers to apply tor membership 


\ word as to the financial philosophy of the Lustitute is in order 
it is as follows: it the Institute correctly interprets the trends in 
chemical engineering and leads, rather than follows, an adequate 
financal status should follow automatically 


Ihe newly elected ofhcers and Council of the Institute assure 
the membership that they will do all in their power to carry 
forward the work of the Lnstitute during 1950 in accordance with 
the objects that are stated in the Constitution: “the advancement 
of chemical engineering in theory and practice and the mainte 
xe of a high professional standard among its members.” 


W. L. MeCane, President, A41.Ch 
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LOUISVILLE COUNTER-CURRENT 


DIRECT HEAT DRYER 


... Offers chemical process plants ( for operation 
at either high or low temperatures ) a continuous, efficient, 
low cost means of drying many materials. 


The Louisville Counter-Current Rotary Dryer is a rotating 
cylinder with lifting flights designed to shower the material 
efficiently across the whole cross-section of the dryer cy]- 
inder. This design has the advantage of low first cost and of 
allowing minimum residual moisture in the dried product. 


Write for bulletin No. 54 or ask one of our 
design engineers to analyse your problem. 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


Process Equipment Division 
SALES OFFICE: Hoffman Building, Dept. 800), Lowiswilie 2, Ky. 
WORKS: Sharon, Pa., East Chicago, ind. 
OFFICES: Chicago, NewYork, Cleveland, Orlando, Pittsburgh, St. Lewis, Sharan, Washington, 0.C. 
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ULTRASONICS—A NEW CHEMICAL 


ENGINEERING TOOL 


DUDLEY THOMPSON 


Virginia Polytechnic Institute, Blacksburg, Virginia 


HE field of ultrasonics has been the 
subject of investigation for many 
years by scientists who have been pri- 
marily interested in theoretical aspects 
and bench-stage demonstrations of phe- 
nomena produced by this form of en- 
ergy. In these investigations equipment 
for generating ultrasonic vibrations was 
the product of individual investigators. 
Since the end of World War II, there 
has been a growing interest on the part 
of chemical engineers in the potentiali- 
ties of ultrasonic vibrations as an indus 
trial tool. This interest has included the 
development of equipment and methods 
which would permit the application of 
ultrasonics to chemical operations and 
processes in which this form of energy 
woull improve the quality, quantity, and 
rate of production of the manufactured 
product 
This paper considers selected applica- 
tions of ultrasonic energy to the field of 
chemical engineering Four general 
methods of applying this form of energy 
are suggested: (1) as an analytical tool, 
(2) as an engineering tool, (3) as an 
extension of unit operations, and (4) as 
an extension of unit processes 


Analytical Tool 


As an analytical tool, ultrasonics may 
be used to determine the mass of ions 
to determine molecular properties, and 
to determine the average size of par 


ticles 


ass of lons. Debye (11) considered 
the application of ultrasonic waves to a 
lf the dy 
namic reactions of ions of different 


solution of an electrolyte 


masses are considered, the motion of the 
positive ions may differ from that of the 
negative ions. In turn, this means that 
periodically changing electric charge 
densities will accompany the sound 
waves. Debye (J]) states that the po- 
tential difference produced may be 


measured. Consequently, definite con- 
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clusions may be drawn as to the masses 
of ions and from this the number of 
solvent molecules connected with them 


Molecular Properties. Application of 
weak ultrasonic waves in the investiga- 
tion Of molecular properties of fluids 
has been pointed out by Weissler (39 
Specifically mentioned are molecular 


weights of polymers, molecular volumes, 
temperature change of molecular asso- 
ciation, adiabatic compressibility, and 
the ratio of specific heats of gases. 


Sise Determinations. Hermans (14 
16), Pohiman (25), and others (6) 
have reported the orienting effect of low 
intensity ultrasonic fields on nonspher 


When ultrasonic waves coming from the air whistle and, focused on the base block, 
are reflected back on propagated wave, bits of cork can be held in suspension at 


the points of low pressure and high velocity. 
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© facilitate research in application of ultrasonics to industry, new ultrasonic 

merators are heing developed. The transducer, which is on top of the power 

pply. operates in an oil-filled well. Power at 300, 500, 750 or 1000 kc. can be 
supplied by this instrument. 


al particles, the effect bemg propor ing has been used in testing propellers 
onal to the size of the particles. It i to see whether or not the internal re 
wevested that this effect may be used u inforcements were correctly riveted 
mjunction with suspensions of par and oriented, im testing bond between 
cles of knowt ze to ascertain the the silver coating on a bearing and 
Br erage dimensions of particles of an the steel of the bearing, im testing 
mknown size. Carlin (7) describes an homl of the cooling jacket in aero 
application for determmring size nautical engmes, and in many similar 
means of ultrasonic vibravions. In ippheations. Ultrasomie methods ar: 

his Case a correlation us estaboshed be of particular value when used for | 
ween the amount of attenuatben of ul cating fatigue failures, One example 
sonic energy and the grain ze of a is the testing of locomotive axles an 
articular material such as an alloy crankpins while they are m use or 


the locomotive 


Engineering Tool Phe extent of this appheation of ul 
\ an t ultrasom 'rasomics | readily appreciated when it 
comsidered th is possible to shoot 
May be emploved in testing material * consul ed that “it is pe ible r 
mMeasuri thickne ubt ne j through 30 ft. of steel and find a sma 
ny mick?! ty arn signa 
flaw 
img. and submarine detectun 
Veasuring traso 
csting Vaterials The mlustrial up ring Ul LSOTIIC 
plicatior i ult 1 n test . testers (4) can be used to “measure wall 
on « rasonn m ime Trav 
naterial mit hed t mil f thickness trom one side by the reflection 
thateria nished par aml fin 
} Ith rh th 
metho ough pu 1 ult 
shed materials has been describe by net \ WwW pulser 1 


sonic tester can directly measure the 
(arim (4) Fatigue t ting material 
man tdustrial scale have been reported 


thickness of one-half inch of steel v 


transmitting a pulse into it and measur 


a ing the time between transmission and 
Ultrasonic testing has been widely reception the resonance method can 

used for testing billet ind ther satistactorily test the thickness of parts 

masses of steel, aluminum, brass, mag between about 0.005 and O.5 im Phe 

nessum, aml other materials. It has Sperry reflecto-gage is imstrument 

been used with gom! results on om tor measuring thickness bv ultrasonk 

peller wheels, drive shatt amd other vibrations that ts commercially avail 

objects where it was nece irs to fin abvic 

flaws in the article prior t the tina 

machining operation. Ultrasome test Submarine Signaling. Ultrasomic sub 


CHEMICAL ENGINEERING PROGRESS 


marine communication ts Of prime im- 
portance in wartime, although there has 
not been evidence of extensive use of 
this application at other times. It is 
suggested that the phenomenon of ultra 
sonic suimarine signaling might be ap- 
phed im a manner analogous to the 
photoelectric cell. The control of large 
volumes of liquid is indicated in which 
a change in the physical properties or 
the nature of the liquid would cause a 
change in an ultrasonic: signal passed 
through the liquid 


Submarine 


The desire t 
pertect a method for applying ultra 


Detection 


sonics to submarine detection supplied 
the impetus for Professor Langevin’'s 
pioneering investigations in France dur- 
ing World War |. Subsequently, con 
siderable work has been done in other 
countries, including the United States 
Underwater applications of ultrasonics 
have been extended to include depth 
finding and the determination of sub 
merged obstructions. It is suggested 
that the principles employed in submar- 
me detection may find application in 
hemical engineering processing and 
storage of large quantities of liquids 
lelemetering of quantities and rates as 
well as the detection of foreign sub- 
stances are possible uses 


Unit Operations 


\s an extension of the unit opera- 
ms, ultrasonics may be employed in the 


lispersiom of solids, emulsification, dis 


extraction, crystallization 
separation, and coagula 


Lhisperston of Solids. Bergmann | 
called attention te the fact that many 
studies have dealt with the problem of 
ultrasonic dispersion of solids im lnquads 
Sollner (30) has poimted out, similarly 
plizing action of ultrasonic waves 
on gels gel-like substances precipitate. 
uml seciments. Nevertheless, the sound 
tion is capable ot dispersing only solid 
bodies of moderate cohesion Patents 
ave been granted on apparatus (40 
41) and on methods (31) for producing 


ultrasonn dispe rsion 


Emulsification Wood and Loomis 
(43) recorded the phenomenon of emul 
sifcation m their pioneering paper on 
the effects of ultrasonics. Accounts have 
been given subsequently by many inves 
tigators of the emulsification of various 
mouscible liquids, mercury and water 
and molten metals and water. Marin 
esco and Holtz (22) disclosed the ip 
pheation of ultrasonic emulsification to 
the pertume industry. Such emulsions 
avoided the use of organic solvents that 
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harmful to the skin. Biske (4) 
claimed am improved fuel tor interna! 
emulsifying 
small quantities of water and water sol 
uble 


were 


combustion engines by 


compounds in hydrocarbons by 
Either the 
anti- 
was possible ac 


means of ultrasonic aves 


promotion Of easy ignition of 
detonating properties 


cording to Biske 


Extraction In a 
to Shell 


Distillation and 
patent assigned 


Lo McKittrick 


that im a 


Development 
and Cornish (2/]) 
distillation 
wherein ascending vapors contact liquid 
reflux zone and are simul 
subjected to the influ 
vibrations of frequencies 
and 
eficiency ot 
Application of ultrasonic 
waves to liquid-liquid extraction and 
other mass-transfer 

pointed out 


claim process 
reflux in a 
taneously direct 
ence Of sonic 


tween SO cycles 5 megacycles 
bet ] 5 


sec., increased fractiona 
tion results 


operations ts also 


Crystallisation. The crystal 


lization an 


rate otf 


formed 


number of centers 


are found w ‘ve mereased in a 
sonic field by 
Thompson and ‘ 
investigated the 
alumina trihydrate from sodium 
nate solutions of the type 
American Wood 
(43) reported that in 


sodium hyposulfate solutions the type of 


and by 
Phe latter 
crystallization of 


Berlaga (2) 
assady (9%) 


alumi 
used im the 
process and 
Loomis also 
crystallization and rate of growth were 


atiected by ultrasonic vibrations 


Sollner and Bondy 
that 
node ot 


have shows experimentall 
rulation occurs at the 
wave. in an ultrasonic fie! 


«dispersed sub less 
than the 
and at the antinodes if 
water Alt! 


lation is expected in truly colloidal solu 


tance 


medium, e¢.g., toluene in water 


it is denser, e.g 


juartz in wugh no accumu 


tions, strong effects are predicted tor 


emulsions and suspensions with micro 


scopic particles. In standing waves gas 


hubbie 


whereas in 


will accumulate at the nodes 


from the 


progressive wave 


the bubbles are driven away 


-ource of the sound. 


Brandt 
a method for 


Separation. Hiedemann and 


(17 have disclosed sep 


arating suspended solid and liquid par 
ticles from melts and liquids by accu- 
mulating these particles m a system of 
standing waves. Particles are then re 
accumulation 
Applications suggested by the authors 


include: clarifying spinning liquids and 


moved from the zones of 


oils, removing admixtures from metallic 


or other melts, changing the viscosity 


ot oils 


and clarifying emulsions 


Coagulation. The coagulating effect 
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Right: In test tube is water with 
mercury at bottom. Left: Mixture of 
two resulting after ultrasonic waves 
have dispersed mercury. Waves, with 
frequencies as high as 1,000,000 vibra- 
tions ‘sec. break up the mercury globule 
into millions of minute droplets, and 
disperse them evenly through the water. 
This homogenized mixture wi!l last for 
many hours if undistu 


of the micellular organism paramecium 
Wood and (43) 
was at thought to be a biological 
effect efiect 
produced on wet sawdust (43) and later 


observed by Loomis 
first 

swever, the same was 
on powdered coal (42). Coagulation has 
been observed in liquid systems of dis 
gas bubbles, 


(15) 


persed quartz, oil, mercury 
and benzene (32), silver iodide 


and phosphate tailing (36). Coagula 
tion of aerosols (10) is easily 
field and has been in 
Smoke 

and 


phenomenon is 


acineved 
in an ultrasonic 
investigated. 
are wherently unstable 
spontaneously. This 


tensively and tog 


coagulate 


Quartz crystals when voltage 
at high freq is across 
them; ultrasonic waves are generated 
by the vibrating crystal. The crystal 
shown is one used in an ultrasonics 
generator built for use in industrial, 
biological, chemical, and physical fields. 
Frequency of the waves generated 
varies with crystal thickness. 


greatly accelerated by ultrasonics and is 
industrial scale 


collection imstallations have 


being operated on an 
(10) 
been emploved in ulation of tog 
sulfunec acid plant of 300 
day capacity and the flocculation of soda 
ash from a paper mill recovery boiler 


Sonic 
the coe 


m a tons 


Unit Processes 


\- an extension of the unit processes, 
ultrasonics may find application in oxi 


dation, polymerization, depolymeriza 


tion, electrolysis, and change of reac 


thon rate 


VSP 


Ultrasonic waves coming from a small air whistle are focused to a point of high 
intensity where they agitate the er of cotton until they are ignited by heat 
of friction. 
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re) 
Ac 
4 (32) 
cour 


Oxidation. A chemical effect of ultra- 
sonics that has been the subject of in 
vestigation of many scientists is that of 
oxidation (3, 5, 18-20, 26-29, 33, 37-38, 
43). The process of cavitation is cred- 
ited with activating the nitrogen of the 
air as well at the oxygen, resulting in 
the formation of hydrogen peroxide and 
nitrous and nitric acids. These sub- 
stances, of course, would provide an 
oxidizing medium. It is suggested that 
ultrasonic oxidation may be employed to 
an advantage in certain cases to lower 
the pH, to provide an oxidizing med- 
uum, or both simultaneousiy. It is of 
interest to note the investigation of 
Solov'eva (23), who, from experimen- 
tal work with frequencies of 394 ke., 
reports that catalyzes the 
oxidation of potassium iodide 
tO potassium ioedate and of ferrous sul 
fate to ferric sulfate by atmospheric 
oxveen 


ultrasonics 
aqueous 


Demann and As- 
h (12) have shown experimentally 


at acetic acid may be polymerized to 
field of 
Experimental 


Ol oom an ultrasoni varying 


evidence is 
range of 20 to 
that increasing 
duration of the ultra 
am! yields more polymers but the best 
lues were 


ered in the trequency 
ke 


quency and 


Results show 


obtained by changing the 


equency with progress of the reaction 
On the other hand, 
that 


split by 


Depolymerication 


alay (34, 35) has reported 
thly polymeric molecules are 
ins of ultrasonic waves. | sing a tre 
encyv of 722 kx 


gelatin 


on starch, gum arabic 
Szalay found that depoly 
ration followed, which was meas 
d by the change in viscosity and also 
ometrically with the starch solution 
ght decomposition ot cane sugar to 
mosaccharides and of paraformalde 
le and hexamethvlene 


» found 


tetramine was 


have 
overvoltage 
(13) im 

Ripples are 
electrodeposits 


Llectroiyas. Ultrasonix 
been eliminate 
(24 ) and neutralize 


solutions of electrolytes 


waves 
shown to 


passivity 


produced m cathodic 
(43, 44) and increases 


conductivity (7/7 


in the electrical 
of water m an ultra 
ome feld have been demonstrated 

Initiation and accel 


Neaction Kate 


eration of reaction rates under the in 


iltrasonic waves have heen 
d by Weissler (29 Wood and 
Loomis reported a 


celeratior ot the odine 


fluence of 


lisecuss 


as well as a difference in rate 


of ervystals im an ultrasonic field 


Mori 


gucho (23 toum! that the formation 


of hydrogen im the reaction t zu and 


hydrochloric acid was “marked! pr 


moted as were other similar reactions 
The rate of oxidation of potassium 
iodide and ferrous sulfate was reported 
by Solov'eva (33) to be increased with 
sound intensity, although the relation 
was not linear 


Chemical Engineering 
Requirements 


Thus, it may be seen that the scope of 
phenomena produced in an ultrasonic 
field is extensive. In most cases quali- 
tative explanations have been accepted 
although adequate quantitative data are 
still lacking. At the present time, un- 
satished requirements in the field of ul- 
trasonics from the standpoint of the 
chemical engineer might include: (1) 
ultrasonic generators suitable for indus 
trial research, development, and opera 
tion in various gaseous, liquid, and solid 
systems; (2) quantitative data of opti 
mum conditions of 
held 


trequency, imtensity 
irradiation, 
and other operating conditions ; (3) ac- 
cessory equipment; (4) methods; (5) 
technique; and (6) comprehensive and 
integrated literature It should be 
pointed out that a number of industrial 
and institutional laboratories are re 
ported currently active in exploring the 
held of ultrasonics, although little has 
heen related concerning these endeav 
ors. It is anticipated that the results of 


of ultrasonic time of 


at least some of these investigations will 


b forthcoming in the near future 
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A CORRELATION OF PLATE EFFICIENCIES 
FRACTIONATING COLUMNS 


G. C. WILLIAMS, E. K. STIGGER, and J. H. NICHOLS 


University of Louisville, Lovisville, Kentucky 


This report presents data, observations, and conclusions on the over-all 
efficiencies of a bubble-cap rectification column when operated with 
eight different binary distillation systems. Combinations were as follows: 

1. ethanol—water 5. acetaldehyde—water 

2. methanol—water 6. acetone—water , 

3. benzene—toluene 7. methyl ethyl ketone—water 

4. benzene—carbon-tetrachloride 8. toluene—-pentane 
These represent a wide choice of systems, both in respect to chemical 
structure and physical properties. 


All acceptable data were correlated according to the method proposed 
by O'Connell where over-all efficiency is a graphical function of the 
relative-volatility-viscosity product (ua). Experimental data cover the 
range of «a from 0.2 to 40 with a corresponding efficiency range ot 
25%-80%,. 


Agreement of the correlation and the data varied with the system and 
conditions of the test. Low reflux ratios (up to 1.5) produced values in 
fair agreement, but high reflux ratios and or stripping sections varied 
over a wider range. Evidence is presented which indicates that this 
effect is a function of L, V or some variable affected by it, although the 
effect is not a simple function. 


Over the range of variables tested, the accuracy of the O'Connell corre- 
lation seems satisfactory for column design if normal reflux ratios are 
used and if the operation is not primarily of stripping character. 


- many vears, distillation has been 
a favorite subject for chemical 
This inter with plates and bubble caps 
importance size 


Attention 
has been paid to column fractionation 
Studies of 


intricacies of the problems 
engineering investigations 
fostered by the 
and the 


est has beer 


shape, and placement of weirs, ori 
oft the 


operation variety and 


fices, and bubble caps as well as that of 
number, size, and spacing of plates have 
consumed much time. Numerous mathe 
matical indicated the 
number of ideal interchange units which 


Nore: Table 10, sample data of which 
are given in this paper, 1s on file in its en 
tirety (Document 2707) with the Americar 
Documentation Institute, 1719 N Street 
Northwest, Washington 6, D. C. Materia! 
is obtainable by remitting $0.50 for micro 
film or $1.30 for photoprint 


100 


analyses have 


would he necessary for any given separ 


ation, but unfortunately, when these 


formulae have been put into use, they 
fail to encompass the mass of variables 
which affect ‘he operation. 

Attempts have been made to rational 
ize the discrepancies between the theory 
and industrial practice, and have re- 
sulted in a series of factors commonly 
known as plate efficiencies. If these fac- 
tors were known for all systems and 
under all conditions, litth more would 
be necessary; but they are sll too few, 
and even when available, they appear to 
depend on the nature of the system the 
type and nature of the column, and 
many other variables. 

Effects produced by the physical pro- 
perties of the componenis been 
early investigators 
Walter and Sherwood (10) report the 


have 
mentioned by 
decrease of absorption efficiency with 
the increase in viscosity of the ab- 
and Keyes and Byman (4) 
agree on some effect in the distillation 
of an ethanol-water mixture. Drick 
Bradford (2) aided in the 
work by publishing a correlation which 
was obtained by fitting a 
series of efficiency values from the anal 


sorbent, 


amer and 


curve to a 
ysis of numerous commercial columns, 
primarily of hydrocarbon 
and related only by 
the systems 


componenits 
the viscosities of 
(Fig. 1). Evidence 
(4) that the 


was 
presented 


slope of the} 
equilibrium curve affected the efficiency 
of the operation, and later a correlation : 
of plate efficiency was presented (8) vs 


the product of viscosity and relative 


‘ 


$3388 


PLATE EFFICIENCY ~ (%) 


TTT 
| 


005 (Ol «610 10 
VISCOSITY OF FEED—CENTIPOISE 


Fig. 1. Effect of viscosity on plate efficiency correlation 
Drickamer and Bradford. 
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Effect of viscosity-relative volatili 
plate efficiency correlation of O' 


product on 
nell. 
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Teme 


Prepertios of 


icing Pict 


i. Seem, coter 


~ water 


~ Toluene 
~ Corton totreckior ite 
~ water 


7. ~ cater 


73.8 + loo 


~ Toluene ~ 130.7 


volatility based 


again on the best curve draw through 


& seTies of points whicl obtamed 


were 


trom published and unpubl 


hed «data 


ior a wide series of ten it 


The curve wa lbw ar 
an! 
Matic ‘ Te accurate 


data exist Thi 


product 


titte equator 


may considered as an approx 


chrect physical 


un! jyustihed on 


ctly theoretical | although the 


rim is suggested by a formidable 
upporting pr chomena 


relate 


ere 


ermenta 


for the 


nvestivation ‘ cop 
laboratory experimental unit with 


tollow rig 


and eaterne 


placed in 


trates 
ethane! water 
vapor velox 
‘tact vp 
Dat 


when the + 

Centiporse tl 
tility product 
It was desire 


extermd the 


diameter per 


x 2 
am on shell side, and with aux 


Viecos\ty is 


ie 


ntermediate por 
different 
Mathe 


une product may be ob 


tems which were nnew fat 


irom those of the 


ormmal plot 
vatically, the 


tamed by the use of a low relative wola 


tity and a high viscosity, or by 
x 


reverse 


Practically 


by 


uatior wi mites 


thon ofa alitye } 


oper 


ition, poor analytical procedure and 


omponents Properties ot 
selected for th 


Table 


experiment il 


vestiwation are shown im 
\ general 


pr weedure 


outhne of 
and method of evaluation of 


data established in wi investiga 
flexible to 


sVstems 


suthciently 
different 


tion which was 


und 
This 


sccommodate the 


various conditions of operations 


plate 


i high (2 per plate 


ie 


irculation tubes 


arranged 


tai red 


Continuous tracthonatiwor 


greater part of the colur 


tripping conditions, and feed 


the top of colum 


yperation gave data on the char 
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teristics of the system beige stud 


ved under stripping (high 
conditions 
Continuous fractionation, with the 


greater part ol the column acting 
near the 
column. Data ob 
this run tor 


the most part ce vered rectification 


rectiher and feed 


the 


a> a 
bottom of 


tamed from type of 


characteristics aml corre spond 


ingly lower ratios 


In preparation for a total reflux run, 
50 gal. of material was 
still ] 


teed tank 
mixture was 


ipproximately 


placed im the \ quantity 


f the placed in the re 


miler of the still so that the stean 
tubes covered. Cooling 


eating were 


into the condensers 
vdmitted to the 


irtial distribution of 


ter was turned 


steam was rebouler 
Components 


ittained as rose mn the column, 
operating 


As the vapor rose in the 


vapors 


heating the entire column t 


temperature 
and the level wu the re 


column liquid 


boiler tell, additional feed mixture was 
column. The flow of 
controlled to 


level in the 


pumped the 


teed] was manually mam 


tam the desired rebouler 


until condensed 
top ot the 


teed 


entered the 
reflux The 
column al 


vapors re 


column as total 


was shut off and the 


owed to operate at total reflux until the 
column approached equilibrium condi 

colunu 


Che approach of the 


trons to those of equilibrium was 


erved by taking thermocouple 


temperature readings at 10- t 


When these 


tant, it 


ntervals readin 


was assumed ti 


had reached equilibri 


reflux runs, it was 


iple were 


on a rethix 


rotameter 
rature nent were 
ith copper tartar thermo 
meserted the close t 
readings 


l eed. & 
compensating 


ich plate T he 
were cirect 


Northrup 


potentiometer 


with the use of a 


automatically 


Continuous column operations were 


started im the same method as that for 


January, 1950 


4 ag 
= 03) = 0042 Loe Je 
ane 
| 
restric 
— 
tg 
Re 4 ‘ diameter, < 1.75 in. high (4 per plate total ETE desired to ad 
625i im. per cay ust the range of component distribu 
thon of tees imi the ren il of ent 
ae ; vd ‘ 60 ge apacity, coil steam heated tillate or waste 
arvang feed delivered by gear pum gh rotamete ernate Che temperature of the liquid on eacl 
plates: 1 1 rom tor ater to he iveraged 
= S which was arranged to deliver a: desired portion as eithe ten etermining viscosity and relative 
titty values m the column. Sample- 
ee vere withdrawn from alternate plate 
weire off plates 1% Sample { feed. was i 17 #10 f Iistillat 
pla iv. nd tron distillate 
ind reboiler, These san] usu 
MEE liquid on all plat bout 25-30 cc. in volume and were 
nm tive Oortest possible time ‘ 
} — that m nulitior ] 
tv to« ty thomations procedure was used a a b te four vould not be adwersely affected 
t operations The quantity of distillate could be ob 
perheia erved at anv time uri thre peratior 
of ft sat 1. Total reflux operations read 
ethe rene re 2. Continuous ove unit leny 
by O'Com the ition, with feed near the center « ck 
mal correlatror vere within value the columm and both reetificatios couple 
of 27 ned stripping data being obtained 
sities were expressed with) th: 
as between 0.10 and 7.5 
in this investigation t 
ranges if possible, to obtair 
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Fig. 3. Plate efficiencies for ethanol-water system. 


total reflux At the where 
total reflux conditions would have been 
feed at 


metered rate onto the plate containing 


runs point 


continuous was introduced a 
a mixture most nearly corresponding to 
the concentration of the feed. The dis 
tillate was continuously split into prod 
uct and reflux with the product rate ad 
justed to remove the proper amount ot 
low boiler from the system at this pomt 
and at the same time to produce the de 
sired reflux ratio 
Two methods 
change in reflux ratio 


were used to effect 


Feed and product rates were 
onstant the heat 
the reboiler was changed 
Heat input to the 
held constant while the 


while input 


reboiler was 
feed, and 


or product rates were changed 


result was a shiit in 
and this 
necessitated a corresponding period for 
The bottoms rate 
hi 


ontiuous 


In each case the 


the component distribution 


column readjustment 


was adjusted to maintain a constant 


quid leve m h ton { 


teed product and bottoms rate were 


aretully controlled for 


a period sufh- 


cient to produce steady operation as im 


dicated by constant plate temperatures 


Samples and data were obtained as dur 


total feed 


bot 


reflux, with addition of a 

rh 
but it 
ot 
stant feed and product rates and a con 
stant the 


bottoms rate calculable 


and product flow rate 


rate not metered 


the 


Was 
that 


Wa> 


issumed maintenance cor 


would 


issumption required that column holdup 


iquid level iv rebouler 


render the 


essentially constant, and such a con 


should occur under these normal 


operating 


g procedures 


Samples were analyzed by methods 


chosen for the system under investiga 


and the data were used in calcula 
the 

theren y 
detined 
theoretical 
tor a 
number « 


thon 


thon of ethoency of 
used 


ratio ot 


tracthionation 
this 
the 
plates 
to the actual 
| plates used for that separa 


as m 
toe 


distillation 


1s 
ot 


required 


report 


as number 


given separation 
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tion. Calculation of the theoretical num 
ber of plates was accomplished by the 
step by step procedure ot McCabe and 
Thiele (6) ona plot of the vapor liquid 
equilibria. Vapor liquid equilibria were 
plotted on 20 in 20 in. cross-section 
paper except when accuracy mn low com 
position ranges required the use of a 
plot on log-log paper (6) 

Prior to efficiency calculations on each 
run a plot was made of the plate sample 
composition vs. its placement in the col 
so that 
feed mismatch 


Where 
the 


umn abnormalities in distribu 


thon etc could be de 


tected 
dent 


feed mismatch was evi 
data of 
in 


vdjacent 
calculation of 
Data 
feed was excessively mis 

\ 
the 

ethcrencie 
the 


abnormal 
plates were ised 
and 


on runs where 


not 
rectifier stripper efthcrencies 

matched were discarded completely 
check the 


calculation 


on method was made by 
oT 


the 


two plate 
throughout column 


W here 


idely 


ngth ot 


the two piate efficiency deviated 


data were not 
of the 


This Was especially 


from the ave 


meluded im calculation over-all 


column. efficiency 
evident im stripping sections of runs on 
For ior 
instance, the stripping action was so ra 
pid that reliable data could ob 
tamed belo the teed plate on the ma 

this 
the 


several systems ethanol-water 


no he 


rity of ty method, data 


the 


runs 


trom section of column over 


which there was good distribution were 
selected and used im efficiency determin 
ations 


For 


-Vstem 


all but 
pseudo 


rrelation of results 


the ethanol-water, a 


2 


Reflux 
Ratio 


os 
VISCOSITY- VOLATILITY PRODUCT 


Fig. 4. Plate efficiencies for methanol-water system. 


actual 


10 20 50 0 20 50 #00 


molal viscesity was employed, as sug 
gested by Drickamer and Bradford (2) 
Their method assumed that the viscos) 
ties of mixtures could be determined by 
adding the viscosities of the components 
at a given temperature m proportion to 
Vis- 


cosity values for pure components as a 


the mole fraction of each present 


function of temperature were obtained 
For the sys 
actual 


from standard reterences 
the 
and Furnas were ob 


tem ethanol-water viscosity 


data of Surowtec 
tained (7) and employed for the corre 
According the 
viscosity for correlation pur 
taken at an average column 
\ alues 


an average over that por 


lation to suggested 
method, 
poses was 


temperature used for relative 
volatility 
ot 


prese nted 


tion the column for which data are 
Vapor-liquid equilibria for all systems 


except pentane-toluene were either 
smoothed by the method of Carlson and 
Colburn (7) or taken directly from the 
the 

method of 
for 


volatilities 


system 
Lewis and Kay 
calculation of 


literature For 


pentane 
toluene 
(5) was used 


Relative 


from equilibrium data 


equi 
libria were calcu 
lated 


fixed points 


or trom 


major 
system 


Ethanol-Water The portion 
of the work this at 
total reflux because of difficulties atten 
dant the ot the 
ethanol sufficient for protracted runs, 
difficulty of securing con- 
operating conditions. Stripping 
the teed plate was also extremely 


with was 


or procurement 
ind with the 
stant 


below 


Ethanol ~ Sater Summary Data 


Plates cal Plates 


Overall 
ert. 


@ 
+ 
= 
i 
eld 
to 
city fun Section Vapor ave. Values 
». Vel. 
a 
2 1.04 i O12 4678 3.50 43.8 300 16680 2 
bd i 22 4 i.” «7.6 1.86 
6 1.13 i 0 5025 $2.5 2.6 1.56 


fast and resulted in data which were er- 
ratic 

Sample analysis was made with a 
Westphal balance, which was capable of 
satistactory accuracy in the range of 
investigation. Kesults for this system 
are presented in Table 2, and graphic- 
ally in Figure 3 with the O'Connell 
relerence curve 

Plate efficiencies are in relatively 
close agreement with each other, and 
with the O'Connell correlahon. Maxi- 
mum absolute deviation was about 10% 


that the 


sect md 


Methanol-Water. order 
correlation be checked with a 
material in the center of the curve, the 
common system methanol-water was 
chosen. One run was made with total 
reflux, but six acceptable continuous 
funs were included for this system, 
using variable reflux ratios and feed 
plates. Deta are presented in Table 3 

Analysis was comparatively easy with 

use of the Westphal balance, and 
troubles were encountered in the 
ration except an occasional feed mis 
tch. The presented 
aphically in Figure 4. Rectifier and 
er-all column efficiencies were in fair 


reement with the exception of run 
mber 12. The rectifier on this 


correlation is 


run 
Mluced an efficiency which was in 
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Fig. 5. Effect of liquid-vapor ratio on 
plate efficiency, methanol-water system 


agreement with the other results, but the 
over-all value was low. 


Agreement of the data with the 
O'Connell correlation is fair, if the 
stripping efficiencies are disregarded 


the bunching of these values 
was disconcerting and led to the belief 
that other factors might be influencing 
the values more than was previously be 
Accordingly, a plot was made of 
plate efficiencies vs. the L/I 
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which were used, and it is presented in 
Figure 5. The widely scattered points 
here begin to form a pattern which is 
incomplete in this system, but which 
was shown to be somewhat followed by 
subsequent data. It should be noted that 
the viscosity-relative volatility product 
was not constant for all these runs, and 
exact agreement would be unexpected. 


Benzene-Toluene. This system has 
been widely studied, and was included as 
4 comparison group as well as a satis- 
factory pair of substances for one sec 
tion of the curve. Considerable trouble 
encountered in the experimental 
procedure for analysis, and the final 
methods involved freezing-point deter- 
minations for the benzene-rich mater 
ials, and vapor-pressure analyses for the 
toluene-rich fractions. This latter was 
by the procedure of Natelson and 
Zucker (7). Accuracies obtained by 
these methods were within 1% by direct 
experiment, and were considered satis- 
factory for the work. Results were 
measured in the same manner as the 
other systems, but over-all column efh 
ciencies were the only values calculated 
of the inability to obtain a 
curate analyses at the intermediate com 


Was 


becaus« 


positions. 

A compilation of the results is given 
in Table 4 and in Figure 6. There is 
agreement with the correlation, 
with values of other investigators 
with the exception of run number 15 
This run has been examined carefully to 
the 
results, but there were no experimental 
conditions 


good 
and 


discover reason for the abnormal! 
which would warrant a dis 
carding of the values. This one value 
should 


represer tative 


however be considered as un 


Benzene-Carbon Tetrachloride. This 
offered three differ 
ence, and was chosen for these reasons 


system points ot 


value of relative volatility 


placing wa product in low end of 


Low 


curve 


2. System where material of higher 
density was being driven up col 
umn 

System combming 


saturated 


a typical cychie 


with a ind chlorinated 


single carbon compound 


Density methods by the Westphal bal- 


ance method were simple and accurate 


and 
runs of all types were made with this 


tor the analyses of these mixtures 


system. The imitial runs showed a con 
siderable spread in the data, so addi- 
tional runs were made as checks. The 


-pread continued, but the average values 
A correlation was at- 
tempted, as with the methanol-water 
with 1./l° as the parameter, but 
the trend was the reverse of the prev- 


were ac ceptable 


system 
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ious system, and rather scattered in 
actual points. This is de- 
monstrated in Figure 7. The decrease 
of vapor velocities actually contributed 
more to narrowing the spread than any 
other factor. 

Summary 
presented in Table 5 


correlation 


for this 
and Figure 8 


data system are 


Acetaldehyde-W ater This system 
was chosen for its high relative volatil- 
ity, and the opportunity to combine 
water and an aldehyde mixture. Con- 
siderable difficulty was experienced in 
obtaining a sufficient distribution of 
acetaldehyde in the column, but a series 
of runs was completed in which total 
reflux and continuous were 
represented, as well as both rectification 
and The Westphal 
balance was again used for analysis, 
although the plate temperatures had to 
be checked also to prevent ambiguity 
caused by the presence of a density 
maximum in the curve. Data the 
runs found in Table 6 and corre 
lated in Figure 9. 

With the exception of the stripper 
efficiencies, results are in relatively close 
agreement both with each other and 
with the O’Connell curve, and if the 
previous L/I’ factor has real applica 
bility, this deviation is similar to what 
would be predicted 


operation 


stripping sections 


lor 


are 


Acetone-Water The 
system was suggested for examination, 
although it was expected that the vis- 
cosity-relative volatility product would 


be close to that of the first two systems, 


acetone-water 


because of the ketone-water system type, 
and its normal differences from the al- 
cohols. The low boiling point of the 
the 


presented 


acetone and the high volatility in 
region under 
considerable difficulty 


investigation 
in matching the 
feed to the column distribution, and in 
holding a wide distribution 
of acetone on the plates. This was par 
ticularly difficult in the early central 
feed runs, but was evaded in later runs 
with almost the column being 
used as a stripper, and a high value of 


reasonably 


entire 
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Fig. 7. Effect of liquid-vapor ratio on 
plate efficiency, benzene-carbon tetra- 
chloride system. 
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Fig. 6. Plate effici- 
encies for benzene- 
toluene system. 
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L/V The change was 
obtained by a decrease in the amount of 
vapor rising in the column rather than 
by an increase in the liquid downstream, 


tor the operation 


Benveae - Carbon 


and there was no evidence of flooding. 

The Westphal balance was used for a 
portion of the analyses. but where the 
quantity of acetone was very low, it was 
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Fig. 8. Plate efficiencies for benzene-carbon tetrachloride 
system. 
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Fig. 9. Plate efficiencies for acetaldehyde-water system 
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Ethyl Aetone-WW ater This 

is system ola viscosity volatility 

: product, and is a characteristic partially 
= miscible system. Accordingly all runs 
- —_—, were made with continuous feed to the 
top of the column and the entire columr 

erated under stripping conditions 

weral ave. Values This operation resulted in column sens 

sinh Aa at dao tivity and many runs were discarded be 
on suse of fluctuations caused by slight 

team variation. Distribution was als 

lificult to obtain, and high liquid fee 

1.22 rates were necessary, limiting the ti 
operation to approximately one hour 
: — a per run. It was considered that this 
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Discussion 
J.H. Koffolt (Ohio State 


Ohio): Offhand and on the 


basis of work we done 


University 
Columbus, 
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hams’ data also showed the same trend 
Colburn’'s equation imlicates this. 
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Since we were re 


O'Connell 
La.) 


sponsible for the 


orp 
original correlation 
(3), we wish to pemt out again mor: 
fully the implications and limitations of 


the correlation 


Ihe correlation wa 
a tool to 


preset ted as 
permit the design engineer 
to estimate the ethciency ot 


plate 
trachhonating towers. The correlation 
is semmempirical because it is based on 
the theoretical plate concept which m 
itself is a semiempirical relationship 

The theoretical plate concept as 
sumes that the vapor and liquid en 
tering the plate are completely mixed 
and the resulting leav'ng vapor and 
liquid are in equilibrium. As is well 


known, this ts not the case because 


a. There is a concentration grad 
rent of the lquid and a concentration 


gradient of the vapor across the plate 


and thus the liquid leaving the plate 


is, in a lot of cases 


with the 


iar from equilh 


brium vapor leaving the 


plate. Actually, on a bubble-cap plate 
there is a series of successive contacts 


on each pl ite 


b. There 


hquid and vapor at each cap 


contact ot 
Actually 


reached at 


is inadequate 
if true equilibrium were 
over-all efhicrencies 


each « ap plate 


more than would be obtamed 


because as shown by (a) each plate ts 


a number of successive contacts 


The correct solution for fraction 
ating towers involves calculating the 
differential change mm composition of 
the hquid throughout the path it fol 
lows im the tower. Even if the effect 


of the mixing of the liquid on the 
plate could be predicted and the dif 
fusion coefficients could be calculated 
such a procedure would be 
and difficult job 


for the 


a lengthy 
Therefore, at least 
present, we must use the 
theoretical plate concept and with it 
a semiempirical plate ethciency rela 
tionship. 

2. Although the correlation was 
presented as a semiempirical relation 
ship, there is some theoretical signifi- 
cance in the variables. As shown by 
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ter of vapors and liquids ts a tunctior 
of viscosity. The effect of relative 
volatility possibly shows because the 
relative volatility is approximately 
proportional to the slope of the equi 
librium curve. As shown by Gerster, 
Koffolt, and Withrow (2), the over 
all plate efhiciency is a function of the 
slope of the equilibrium curve. 

3. Limitations of the correlation 
evidently were not adequately covered 
in the original paper (3). The cor 
relation holds for only 


a. Column designs similar to col 
umns on which the correlation was 
based. Actually, there is quite a lati 


tude in tray design 


b. Columns where the liquid path ts 
less than 5 ft. For longer liquid paths, 
efficiencies given in the correlation 
are low. For liquid paths of 10 to 15 
it.. there are indications that efficien- 
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PERFORMANCE OF DRIP-POINT GRID 
TOWER PACKINGS 


IV. ADDITIONAL GAS-FILM MASS-TRANSFER COEFFICIENTS 


L. F. PARSLY, JR.,* M. C. MOLSTAD, H. CRESS,1 and L. G. BAUER + 


University of Pennsylvania, Philadelphia, Pennsylvania 


Additional measurements of the rate of absorption of ammonia in water 
have been made using the apparatus and No. 6295 Drip-Point Grid 
packing described in the preceding papers in this series (6-7). Tests 
were made at six constant liquor rates ranging from 1,900 to 15,000 
Ib./ (sq.ft.)(hr.), using several gas rates in the range 100 to 1100 
Ib. /(sq.ft.)(hr.) at each of the liquor rates. While over-all coefficients 
were found to be functions of liquid rate, the gas-film coefficients were 
not affected by liquid flow. The general equation found for the gas-film 


coefficients was 


The experimental values are slightly more than twice those predicted by 
the Sherwood-Gilliland equation for wetted wall columns; there is 
strong evidence that entrance turbulence accounts for the deviation. 
This is probably the most extensive set of data available for a single 


packing and a single solute. 


N the design of absorption equipment, 


it is necessary that the engineer be 
able to predict the performance of each 
type of equipment being considered. It 
is hoped that eventually performance 
can be predicted for any combination of 
solvent, solute, inert gas, apparatus and 
flow rates from test data involving the 
difterent 


and possibly different 


same apparatus but materials 


operating condi 


tions. Attamment of this objective will 
depend on a full understanding of the 
mechanism of the absorption process. It 
can be achieved only after a large 


of data has 


mass 
and a 
etiects 


been accumulated 


understanding of the and 


cleat 


interrelations of the process variables 
has been developed as a result of critical 
examination of these data 

An important type of absorption ap 
is the packed tower This con 
ists of a shell of suitable material filled 


ith packing, the purpose of which is to 


paratus 
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increase the surface area of absorbent 


The vat 


ot packing materials which have been 


hquid exposed to the gas ety 


used is enormous, ranging trom crushed 
rock 
ined 

The this 


sort is relatively complex, since it in 


and scr ip metal to caretully de 
amd metal forms. 

behavior of equipment ot 
volves the countercurrent movement ot 
ontact. This 
in addition to having to deal 
fiom the flow ot 
each of the fluids over the packing ma 


terial etiects ot 


two fluid streams im direct « 
means that 
with effects resulting 
one must consider te 
fluid 

ot the other 


each stream on the flow behavior 

\s reported in the preceding paper in 
this series (7), the possibility that inter 
wction between the 


affect the 


two streams would 


rate ol transter 
To test this possibility, an 


unusually extensive series of determina 


Mass Was 


considered 


tions of the mass-transfer coefficient for 
ibsorption ot has 
been carried out, using one of the pack 
ings, No. 6295 Drip Point Grids, which 
had been employed in the 
lhe effect of 


ammonia im water 


earlier work 


gas flow on the over-all 
und gas-film coefficients has been deter 
mined at six different liquid rates rang 


ing from 1,900 to 15,000 Ib./(sq.ft.) 


(hr.) 
The serves as the 


two-hilm theory 
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basis for examining mass-transfer data. 
This theory 
ot heat 
assumes that the 
controlled by the rate of diffusion of the 
solute 


is analogous to the theory 
aud 
of absorption 1s 


transter by convection 


rate 


through films of gas and liquid 


which are in viscous flow in the im 


inity of the 


When Henry's valid tor 
the equilibrium distribution of solute be 


mediate vi liquid gas miter 


face law 1s 
tween gas and liquid, the over-all re 
sistance may be expressed as the sum ot 
individual film resistances as tollows 
1 
4 


Phe liquid-film coefhcients can be deter 
ently by 
the desorption of 


nuned conven measurements ot 


slightly soluble gases 


Direct determination of gas-film coeth 
und these are usually] 


cients is difficult 


estimated from the over-all coefhcents 


for the highly soluble 


which the liquid-film resis 


absorption of 
gases lor 
tance is relatively small, using Equation 
(1) and liquid film coefficients estimated 
from the direct data for slightly soluble 
gases 

In most 
ment, the 


types of absorption equip 
actual contact area cannot be 
determined so that the coefhicients must 
be expressed on a volume basis and in 
both a diffusion 


The diffusion rate factor 


volve rate factor and 
an area tactor 
ky or ky is presumed to be primarily 
a function of the thickness of the par- 
ticular film involved and therefore ot the 
fluid stream. The 


iactor a is probably a complex function 


turbulence of the ‘rea 


of several variables. It is necessary to 
consider that it may be affected by the 
flow rates 

In one type of absorption equipment, 
the wetted-wall column, the contact area 
is fixed over a wide range of flow rates, 
so that this equipment permits examina 
tion of the effect of variables on the rate 
area. Some 
this type of 
equipment shed light on the behavior of 


fixed contact 
studies 


coetherent at 


ot the made on 
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4 
| 
| 
i 
> 
BM 


the gas fils \ thorough study of the 


evaporation of pure lujtids mto air was 


made by Gilliland and Sherwood (2 


sho found that the followme relation 


ag plied 


j? 


“ 


it be noticed that Equation (2 
‘f to he similar to the Dittus 


eve tte equation for heat transfer by 


mvectron tube 


‘ OO225( Re (3) 


\t the present time, however t us le 


volved m evaporation otf unless 
the fed at its achabatu itura 
thon temperature that the sunilarity 
m the constant ! haquat ' (2 and 


(3) may be somewhat fortuitou 
In nother wetted wall tower mvyest: 


gation uel Pieford 


that the equatun 


may be transformed to 
; 


ed their data tor distillation and ab 
rption noted that, because otf 
lunmited range ot the Schmult num 
overed by them. it was not possible 
distinguish between as pre 
tel by the Chilton-Colburn analogy 
eat transter and Sc’ as tound 


permmentaliy bw Cralliland and Sher 


inn anv case the imnilarity n torm 
tween Equation i2 umd «5 und 
(4) 4 trom evidence tor the 

et that there is a direct analogy be 

eet eat aml tha transtet 

The apparatus and procedures used om 
onvestigation have been described im 
earher papers of th eri (6,7 
nee the structure of the packing used 
pears to be this will be re 
packing ane « tributor are 
Marstrates b | lhe packing 
cm t ceranne block square 
mf ba block tourteet 
shot. 6 vith t reula end 
i there are eight alt t m the ut 
ort leg ry thy 

thre nace the redist 


No. 6295 Drip-Point Grid 
not te contribute 
ss of the packing 
und let gthening then 


1 the nature of this packing 
ssentially complete 
iw ule inge of 


the interfacial area and the packing sur 


rontal component of 


packing by Molstad, MeKinney, and 


characteristic of the change from tur 
bulent fluw to the upper lumit of the 
transition region. This change occurs 
in the cases of heat transfer at a Rey 
nolds number of about 8000. In Figure 
3 the change occurs at Ke 1350 or 
G& 30 Actually one would expect 
the lower limit of the transition region 
where viscous flow commences, to be at 
Re 2100 so that what appears to bx 
the upper linnt occurs at gas velocities 
far below those which would be ex 
pected 

The principal reason tor belreving the 
change to be that of the upper, rather 
than the lower, limit of the transiti 
region is that the slope mereases to 1.45 
In viscous tlow, the slope of the Aya vs 
G plot would be one-third 

The most reasonablk explanation ot 
this behavior seems to be that the slots 
are so short that turbulence of the gas 
entering them is not damped out. Below 
the packing and in the space below the 
drop pomts of each layer of packing 
the 2100 to 8000 range of Reynolds 
number corresponds to G values of 73 
to 280 (sq.ft) Cher Theretore, the 
gas m these parts of the column was 
never m the viscous range and in most 
cases was well into the turbulent range 
The ratio of length to four times the 
hydraulic radius, analogous to /d for 
tubes, 1s onlw 4.3 There have been per 
tinent comments on turbulence at low 
Reynolds numbers im short tubes in the 
hiterature on hydraulics, especially by 
Schweitzer Davies and White (7) 
und Herschel (3) 

Film coetherents calculated by sub 
tracting trom the expermmental over-all 
resistances, using Equation (1), the 
hqunl-tlm resistances calculated trom 
oxygen desorption data tor this packing 
ire shown m Fieure 3 All available 
‘ata, a total of &3 points, were used im 
preparing this figure. After climimating 
ll of the pomts which deviated too 


greatly trom a preliminary least-squares 


line, a final least-squares line was ob 
The maximum deviation ot 
nv of the 72 retained points trom 
this line was 20.2 ind the average 
deviation was The distribution otf 


the pots about this line shows no trend 


vith laud rate The equation of the 


j 


kya 0.0774G% (6 


It is of mterest to compare iim with 


for wetted-wall colum: 


Substituting the ippropriate constants 


nt the Sherwood-Gallland equatrr 


umf using four times the hwdraul 


the present ! 


ver tw 


January, 1950 


> 
A 

(2) 

i 

ef 

Ae: 

Fi 
Sho 

cour 
pea 

the « 
slot 

23/3 
torm 
Aa th to 1-23/32 m. gave distinctly poorer 

w 
| 
face are neartv equal Also mee the 
tree cre ection the lot sectroms 
Mel known, the actual Revnolds number ot 
the eas can be calculated \ turther 

point te be noted ts that. whole expan 

weer on aml contraction occur between thre 

courses of blocks, the gas flows throug! 

m nearly straight lines and seldom ha 

pprecable 

inv apprectahie hort 

vi 

velocity 
present investigation Data reports ter 

wee A\bbev (7) have also been emploved in 
the correlator whenever ble 
Figure 2 show the over-all ma 

transter coethcrent is ot thy 

ine is 
wet ea course of ippear to be high relatiwe to the data 
und mtert ne taken at other liquid rate i reguiar uw 

dripping onto the irgely as noted below, there little the 

distribution the earlier work the three highest liquid rates. as 
ie with this packing ntinuous-flue ar the ¢ rate «= decreased below about radius instead of the diameter. the pre 
Me 
ranwement 1 the tacked ck vA the me urve t tex! juation for ammonia absorptron 
tourul to be the t satistactor \ ‘ woward trom their normal tound to be 

result of the tructure, the packed s OS t 1.45 Compat 7 
thon consists of a large number rt i the curve vit eat-transter data 

narrow, practically rectangular wetted 1°) of MeAdat Values found estiga 

| 
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No. 6295 Drip-Point Grid 


those estimated for a wetted-wall tower 


This is not surprising 


wood-Gilhland 


equation 


the Sher 


was based on 


experiments carried out in a wetted-wall 


fitted witl 


1 entrance 


and exit 


calming sections so that the equilibrium 


velocity distribution of the gas would be 


ihieved 


im the 


wetted-wall 


section 


Sherwood (9) reports data of Greene 


walt tor the absorption of water vapor 


by 


wetted-wall 


oncentrated 


sulfur 


1 


ic acid in a 


a calming 


section, using several nozzles to intro 
duce the gas The Ag values found 
ranged trom two to eight times those 


predicted 
equation 


the 


degree 


by the 


ot 


She 


the nozzk employed \ 


rwood-Gilliland 


and qualitatively ce pended on 
turbulence introduced by 


Venturi nozzle 


gave the lowest set of Ay values and in 


this case the slope of the A a 


vs. G line 


changed from the value of O.8 for tur 


hbulent flow to 0.33 for viscous flow at 
iG of about 230 Ib. /(sq.ft.) Chr.), com 
pared with the calculated critical G of 
OAM) Tb. /(sq.tt.) Chr In this case the 
change was direct with no evidence of 
transition flow. For the other nozzles 
used there was no evidence of either 


transition flow or of viscous flow down 


to a G ot about 1 
he following 
drawn concerning 
No 


| 


SO Ih 
conch 


vas-t 


(sq.ft. Chr.) 
may he 
ilm coethcient- 


6295 Drip-Point Grid packing 


(as-film coefherents vary with vas 


rate in the m 
tor 


stlerable entrar 


annet 


to he expec ted 


1 wetted-wall column with con 


turbulence 


‘acking. 


of 


In the range of gas rates covered 
up to 70% of the loading gas flow 
with 
liquid flows ranging from 2000 to 
15,000 Ib the gas 
film coefficients are not affected by 
liquid flow 

At 
(hr 


at the higher liquid flows 


(sq.tt 


ol 35) Ib 


transition flow 


gas rates 


(sq.tt.) 
)} or less may 
eceur. When it does, the gas-film 


coethcirents are much lower than 


tor the turbulent flow 
Notation 
ft 
Ib 


thickness of gas tilm 
heat, B.t.u 
it 
tt 
mass velocity of gas 
(sq.tt. of 
section } 


specitic 
diameter 
diffusivity sec 


Ib 


superficial cros 


Henry's law constant, tb. moles 


(cu.tt.) (atm.) 


him coefficient of heat transter, 
B.t.u./ Chr.) (sty. ft.) 0° FL) 

height of a gas-film transfer 
unit, it 

thermal conductivity B.t.u 
Chri Foy dit.) 

over-all mass-transfer coefh 
cent, area hasis, Th. moles 
Chr.) (sq.ft. ) (atm. ) 

over-all) mass-transfer coefh 
cient, volume basis-lb. moles 
Chr.) (atm. 

gas-film mass-transter coefh 
cient, area basis, Ib. moles 


(hr.) (sq. ft.) (atm. 
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No. 6295 Drip-Point Grid Packing. 
«a gas-film mass-transfer coeth 
cient, volume basis, tb. moles 
(hr.) (cu.ft. ) atm.) 
kya hquid-film mass-transfer coeth 
cient, volume basis, Ib. niles 
(hr.) (cu.ft.) lb. moles /cu 
it.) 
liquid mass velocity, Tb. /(sq 
ft.) (hr) 
it hydraulic radius, cross section 
wetted peruneter, it 
Nu Nusselt number, AD 


Prandtl number, cu /k 


Reg Reynolds number of gas, 
or 4mG /p 
Seg Schmidt number of gas, 
viscosity, Tb. /( ft.) Chr.) 
p density, Ib. /eu.ft. 
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(A. 9%) have pre ented extensive data 


preceding papers of this ser 


on the pertormance ot a single semiplant 


packed column Several packings have 
been employed in the experiment shoch 
have covered pre drop xveen ce 
sorpty runs t ermine lqurd-tin 
rr tance, and ammoma absorption run 
cletet ne gas re t 

th ny Occasions if ms ot value to 


ible te prechet the pertormance of a 
ked colunm im the ot at 
Bi ted lute trom performance test 


th «ther ibsorpt 


umes that equilibrown deter 
the distribution of the solute he 


ween the gas and phase at the 


e and that the rate of transter 
be cetermuned by either the rate of 
ter through the gas to the mterface 
the rate ot removal from the inter 
nto the liquid or both, For physi 
ibsorptron the rate-controlling proc 
ire considered to be diffusion of 
elute throug! tagnant hin ot va 
uid im the vicinity ot the miter 
Lhe re tances Of the ga um 


ire apparently imdependent 


“ ther aml are governed bw the 
rbulence and physical properties of the 
ard bw the citfusivitw of the 
two film re tance the 

a appea to be the better understood 
at the present time Correlation ior a 
packings were te ed by 
Sherwood and Holloway, 


these have been extend confirmed 
MeK inne is \ 


imd Deed, Schut wd Drew 
proved valid even for extrem 
extrapolation by Landau. Birchenal 
lor amd ben 

The behav t ‘ the va 
film has not been estal at 
tactorily It ‘ ‘ 


Vapor nt with the Ar 
mentation Drstitute t 27 
Mtreet NW Wa gt | 
Material obtamable by remitting % 
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PERFORMANCE OF DRIP-POINT GRID 
TOWER PACKINGS 


V. ABSORPTION OF ETHANOL VAPOR 


M. C. MOLSTAD and L. F. PARSLY, JR.* 


University of Pennsylvania, Philadelphia, Pa. 


obtamn additional data for 


ich major gas-hlm resistance 


anol vy ipor was selec ted as the first 


Na, 6205 Drip Pomt Grid pac king 


rate than would be predicted 
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centration of ethanol m the liquid. For 
i tew of the runs complete temperature 
data were taken to permit calculation ot 
the heat balances and qualitative explan 

Also 


during a number of rums m which the 


ition of the thermal effects four 


all dumped packings were used, visual 
observations of thre flow ot liquid 


through the packed section were mace 


Theory 


Lhe net rate of mass transter may be 
regarded as mversely proporti mal to 
the sum of a series of individual resis 
tances. For the case of physical absorp 
tion, consideration can generally be re 
stricted the resistances otfered by 
stagnant films of gas and liquid in th 
vicemrty of the mtertace, through which 
the solute must pass by diffusion It 


Hienry s law applies to the vapor liquid 


equilbbrium, an over mass-transtet 
coethcient may be expressed in terms ot 
the two tlm coefhcrents as tollows ( se« 


Notation } 
l l 


Hk,a 
It is necessary to employ volume co 
etherents of the abowe torn mee the 
contact area m a packed column is a 
va ble which « be measured 


re products of in area coethcient 
ind the contact area per unit volume 

irea cCocthcrents are evidently 
to heat-transter film coeffi 


crents and itis possible to write 


expressions tot them the 


since the correct value of J). and the 


correct velocity to use in the Reynolds 


number are uncertau is well a the 
contact area bemg unknown, sin pl hed 
climet mal equations based on these are 
‘ used 


In these equations, the constants 8 and 


B are necessarily characteristic of the 
awcking. and, tor Feuation (4), of the 
immer gas as well These constant 


January, 1950 


— solute to he tested The diffusivity im 
the gos phases OO) of 
ummona, and the diffusivity im the hi 
Sil quid phase ts about 55 of that of oxy 
gen, so that there should be significant 
differences im the two film coefficients 
} 
he physical properti ot ethanol and 
ts utior ire well known. An analyt 
method ch wa mple and read 
ly alaptable to the present problem was 
escribed in the literature. Finally, the 
lngh solulnlity of ethanol and the low 
vapor pressures of ethanol in equili 
brium with its dilute aqueous solutions 
imheated that the gas film would be 
controling 
howed definite disagreement betwee 
the predicted and experimental coett 
ae 7 crents, amd showed im addition that the 
1 experimental coefficients varied more 
a trem is theretore undertaken, with the 
= 4 hope that it the behavior of the svstem 
es ere tully explored, a satistactory ex 
| 
planation of thre behavior could be ce 
veloped 
ou For each of the three ceramik pack 
ings used—Neo. 6295 Drip-Pomt Crrids 
Rasch rings md l-im. Berl sad 
le the variation of with gas rate 
“wa at t et more cdifterent 
id lund rate mlm the case of the first forms 
two packing me additional data ot /D a(Reg (2) 
} 
et, ered has been trom about 200) te 1200 
che for each packing. The 
1 rate has been trom 
1000 15.000) Who sq. tt.) tor 
reset Day and Zimmer ‘ kya Burl)! (4) 
mre No. 6205 Drip. Pomt Grids, from 300 ¢ 
es chig rings, and from 400 to 4,000 Tl eC 
tor l-in. Berl saddles 
sey). Some data have also been taken to 
t Aya vanes with the cor 
4 
=e 


also be affected by the 
Since 


miay type of li- 

both the 
contact area and the film thickness may 
be functions of the flow rates, p and p’ 


may 


quid distributor used 


differ numerically from n and n’ 


and may also vary with flow rates 


The value of m has not been deter 


mined with certainty. The analogy with 
suggests that it should be 


Gilliland 


heat transfer 


0.33; this has wide acceptance 


and Sherwood (5) found it to be 0.44 
in their wetted-wall column investiga 
tion and Sherwood and Holloway (15) 


reported the value as 0.83 from the re- 


sults of vaporization experiments m a 


The 


materials 


column packed with half-inch rings 
the 
which can be used in absorption exper: 
so that it is difh 


range ot diffusivities of 


ments is rather limited 


cult to obtam conclusive data. The first 
two values seem more probable than 
the last 

There is some evidence that ibsorp 
tion coefhicients are functions of packed 


height. Van Krevelen and co-worker 
(19 that the constants 
a and a’ and £ and ® of the film coeth 
7 


h ive proposed 


cient equations vary as (D,/Z)"%, based 
their efforts 
these equations on the basis of published 


largely on to generalize 


data. It will be shown here that this 
suggested correlation improves the 
agreement ei the data of the present 


ter! saddles with data 
which the 
with this 
ditterence 


investigation tor 


irom other investigations im 


gas tlm controls. It was only 


one packing that a sufficient 


in packed height existed between the 


present work and other investigations 


with which it may be compared to cause 


significant difference m the coethcients 


\ number of the recent investigations 


have been reviewed to determime it 


efiects ot pac ked hewht 
f they fitted the 


lar a 


were noted and 


suggeste correlation 


hquid-tlm controlled systems 


are concerned, there are no data whicl 


indicate that us afiected by pac ked 


hewht. Sherwood and Holloway (16) 
investigating oxygen desorption, Deed 
Schutz, and Drew (1) nvestigating 
carbon dioxide desorption, and Vivian 
aml Whitney (27), investigating chlor 
ine absorption, all ran experiments 
to check tor possible etiect of packed 
height In each investigation, the great 


est packed height used was about twice 
to the correla 


height 


the least, and according 


tron the coefhcrents for the lower 
should have exceeded those tor the 
Ingher by about 26 per cent. All three 

that the coefh 


independent of 


show ed 


cients were essentially 


packed height 
systems 


For controlled 


however 


gas-hlm 
there appears to be good evi 
that coethcients are affected by 
Parekh (10) pointed out 
which 


dence 
packed height 
tactors 
the decidedly irregular effects of packed 


four were mvolved n 
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height found in his mvestigation of hu- 
midification. These are 
a. Effect of the spray section 
b. Unwetted area 
c. Liquid running down the tower 
wall 


d. Inaccuracy in measuring packed 


height 
it should be the 
first of these in absorption or desorption 
but the 
alw ivs be 


possible to eliminate 


must 
data 


three effects 
Parekh’s 


convincing cle 


work, latter 
considered 
but 


gree, with the suggested 


correlate, not to a 


inverse cube 
root relationship 
On the (4) 
ammonia absorption data show A,a in 
not with packed 
This is probably accounted for 


other hand, Fellinger’s 


creasing, decreasing 


he ght 
by the unique method employed for in 


troducing the gas. In order to eliminat 


ibsorption by spray below the packing 


the liquid level was held above the pack 


ng support and gas Was introduced 


through a large number of small risers 


projecting through the liquid. This may 
have a> 


in the lower part of the packing. Finally 


resulted in channeling of the 


Spector and Dodge (17) have reported 


data tor absorption ot carbon dioxide in 
caustic solutions, using packed heights 
of 7.2%, 10, and 16 ft. The 7.8-it. and 


I6-ft. runs, made with 34-in. rings in 


the same column, support the suggested 


relationship almost exactly. The 10-it. 
runs were carried out with 1-in. saddles 
in a different column, so that their fail 


ure to agree with the other two series 


is to bh expected 


The following conclusions as to the 
efiect of packed height are all which 
ecm justified at present 
(a) is independent of packed 
height 


(6) kea is affected by packed height 


being approximately inversely 


proportional to the cube root of 
packed height 
Further imvestigation of the effect of 


packed height in gas-film controlled svs 


tems ts evidently desirable 


Apparatus and Procedure 


Ihe apparatus and operating proced 


ure have been described in detail im 


earher papers of this series. Some modi 


heations were made to permit the use 


of ethanol. The tower is 15% in. square 


(a square tower is used to accommodate 


the Drip-Point Grid packings). Packed 
heights of 1 to 2% fit. have been used 
The weir distributor previously des 
cribed was used; this was modified by 


angle iron on cach 


below the 


adding a piece ot 
iummediately weirs to 
the 


walls of the troughs at low flow 


prevent liquid from running down 


cnutside 


rates 
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The ethanol was fed as liquid from 


an overhead vessel. It passed 


a rotameter, then through the 


storage 
through 
coil of an Excelso heater, where it was 
vaporized by condensing steam and into 
the blower inlet duct. It was found that 
the rotameter provided more consistent 
data on the concentration of ethanel im 
the inlet gas, as evidenced by better ma- 
terial balances, than did direct analysis 
of the gas. For this reason, the analysis 
of the inlet gas was omitted during the 
later rens, and the rotameter data were 
used to calculate all runs 

An additional the 
installation of a line with a pump trom 
This 
pernmutted recycling any desired amount 
of the effluent 


at relatively high concentrations in the 


mahfication was 


the tower outlet to the liquid inlet 


and as a result, operation 
hquid phase 

Because of the extremely low concen 
trations encountered, a chemical method 
his 
modification of the procedure of Elhott 
and Dalton (3) 
treated with excess standard KyCr,O, 
in 506 H,SO,, and a volume of con 
centrated H,SO, equal to that of the 
added to maintain the 


of analysis was employed was a 


Liquid samples were 


liquid sample was 
The gas samples were bubbled 


KCr,O, H,SO, mix 


acidity 


through excess 


ture, and the volume of the denuded gas 
was measured in a gas buret. It was 
found that by maintaining the high 
acidity, complete reaction was obtained 
quite rapidly without heating the solu 
tion. A tew runs made with two gas 
absorption tubes in series confirmed that 
ill the ethanol in the gas was dissolved 
in the first tube. The samples were al 
lowed to stand at room temperature for 
20 min. after treatment with K,Cr,O, 


as this length of time had proved ade 
quate to permit completion of the oxida 


tion of the ethanol by the chromic acid 
Then the solutions were diluted with 
four volumes of water, excess solid KI 
was added, and after 5 min standing in 


the dark, the liberated I, titrated 
with standard NagSof ds 

that the 
were oMained by using such a sample 
size and K,Cr,0, concentration that the 


total volume at the end of the oxidation 


Was 


It was found best results 


step was not more than 30 ml. and by 
using a Na,S,Oy, solution having a nor 
mality one-fifth that of the K,Cr,O, 
The 

method wasifound to be +1.5% 


standard deviation of this analytical 


Discussion of Results 
of 


Altogether 231 runs were made 


these, 150 have been retained, and the 
remaining &1 were rejected for various 
Teasons 

Figures 1-4 present the results for 
l-in. Raschig rings in the form of plots 


ot Aya vs. G, Aga vs L, Hoa vs G, and 


Hog vs. L, respectively. Since liquid 
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for ethanol absorption with 2.0 ft. of 


l-in. Raschig rings. 


‘lope of the Aga vs. G plots is 
with only 
the 
the 


why the 
higher at low lquid rates 
of the 


interaction 


mall fraction area wetted 
effect ot 


contact area would be ex pec ted to be 


m mcreasing 


greater than when most of the area is 
active 
If the was rate is increased sufficiently 


ilready 


i point is reached where the drops are 
blown the \ 
substantial merease in holdup appears to 
ul 
ot 


horizontally across vouds 
oading 


the 


und this ts evidently the 


Stull 


result 


port turther increase gas 
which is character 


ot 


iuses flooding 
ized the 


slugs of liquid within the packing 


rate « 
large 


hese 


by appearance very 
ire often blown upward in the form of 
iets the gas its 
narrow mterstices of the packing 
\ be 


served vapor 


is forces way through 
ob 
in 


ot 


phenomenon can 
ethanol 


peculiar 
is 


there 
On 


when 


a tew 


stream pieces 


the ga 
packing which were covered with a thin 
water before introducing the 

the wetted 
traction of 


ethane 


film of 


ethanol zone contracts to a 


its 
enters 


irea a>» 
packed 
ction. The phenomenon was localized 
the thin 


original 
the 


mall 


as the 


where very 
It 


atea 


cccurring only 


have caused 
Ye 


itet 


may 
ot 


however, It has been pomted out that 
to 


were 
} 
ange m active or. 


the minimum liquid flow necessary 


1 continuous liquid film on a 


wall column is much higher 


solute such as ammonia of 


chloride having a relatively 


s used than 


absorption 


ial such as carbon dioxw! 
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Fig. 3. Hu 


having a low heat of absorption is used 
(73 The 


is apparently analogous 


phe nomenon observed here 


rhe important fact emphasized by the 
that 
packed section varies to a 


observations ts the active 
the 


great dey ree 


visual 
area m 
with liquid rate and to a 
Also 


at high liquid rates, total wetting is not 


smaller extent with gas rate even 


hieved 
The 
2 applies 


thove discussion of Figures 1 and 
to Figures 3 and 4 
similar data on the H 


equally 
which express 
basts 

iwure 5 compares the coefhicients for 
Ot gas with 
results of three other investigations 
Molstad, McKinney 
\bbev (4%) and of Fellinger (4) of am 
Parekh 
Comparisons 
ot 


ethanol as a 
the 
those of 


tunction rate 


and 


moma absorption and that of 

(70) of humidification 

made at a common liquid rate 

3.000 Th. / (sqft 
The 


ire 
thes« 


first of was carried out m 


the equipment 


\s 


and 


used in the present 


mvestigation noted m the section 


on Apparatu Procedure, a modih 
cation of the 


ing the 


distributor was made 


dur 
however This 
hel 


distributor is beliewed to 


present work 


modified be 
idles 


ites than 


more 
the 


noted 


liquid 
should 
distribution ob 


effective at low 
original torm It 


that the 


he 


tained with the weir distributor probably 
varies to some extent with the 


y at 


1 will tend to slow 


vas rate 
velocity the 


its tall 


high past 
somewhat 
it high gas rates the liquid jet 
the distributor weirs «ke 


ut the 


tron 


not steike the top of the packing 
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same points as at low gas rates. 

The latter two 
carried out in the 
Massachusetts Institute of 
the distributor 

d Holloway 
kh 


construction 


investigations were 
ot the 
hnolog 


laboratory 
described by Sherwood 
(16) 
a distributor ot 
but the 
was used by Fellinger 


was employed by 
ditferent 
same 
The ™ 
tributors divide the liquid into a number 
ot equal 
through tubes directly onto the 
the so. that a 


tions of the tower cross-section each re 


and 
giving re 
sults chs 


streams which are delivered 
top ot 
packing number of sec 
ceive the same fraction of the liquid fed 
regardless of the gas and liquid flow 


rates 
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Hoo vs. L for ethanol absorption with 2.0 ft. of 
1-in. Raschig rings. 


Each of these sets of data shows that 
K,a is a simple power function of the 
gas rate up to the loading point. For 
all the investigations except that 
Molstad et al, the power is 0.5-0.6; for 
the latter it is 0.9 
higher exponent ‘s probably 
the 


As will be seen, the 
accounted 
distri 
butor in its original form at the liquid 
rate of 3,000 Ib 
It is evident that the coefficients for both 
the 


ior by the behavior of wer 


(sq. ft.) Chr.) employed 


ammonia investigations become 


equal at high gas rates, when the gas 
liquid interaction would cause the liquid 
to be thrown about as it left the distri 
butor rather than simply dropping onto 
the top of the packing, so that the liquid 
The 


same general effect of gas rate has been 


distribution would be improved 


found tor the other packings as well 
Since Taecker and Hougen (748) have 


shown that Aya varies as the 0.59 power 


oft the gas rate for the evaporation of 
water from porous rings during the con 
stant rate period, it is reasonable to be 
that this the 
effect of turbulence in the gas stream. A 


lieve power represents 


higher power would then represent 


either (a) progressively improving dis 
the 


mecreased 


tribution as gas rate is mereased 


or (b) active area resulting 
from gas-liquid interaction within the 
packed of the 
observations both of 
eflects the 


reased 


visual 
these 


section In view 
ether 


result as 


or 


might gas rate 1s 

In Figure 6 
rate ata 
(sett 


plot Kya vs 
gas S00 th 
is compared with caleu 


constant tate of 


lated curves for the same conditions 
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200 
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G- LBASQ FT XKHR) 
‘, for ethanol absorption with 1.0 ft. 
l-in. Berl saddles. 


experimental and calculated coefficients 
The same sources of 
coefficient data and the 


tor this packing 
same calcu- 


lation techniques as were used im pre- 


paring Figure 6 have been employed 


here The agreement m this case ts not 
so good as was found tor rings, espe 
tially in the range of low loud rates 
\t 500) Ib. / (sq. tt.) Cha the value 


calculated from the ammor 


high 


ibsorption 


lata is hHiowever at J 


2000) Th (sett (he aml t! 

experimental and calculated coethcrents 
within 210% or better The c« 

eficients calculated trom humidification 
data agree withon +25 or betier 
throughout \gain, it seet reasonable 
to beheve that the diftererices ire 
large lv a result the behavior of the 


various lquid distributors used 

This figure presents strong evidence 
that the suggestion that kya varies u 
versely a the cube root ot the packed 


eight should be accepted 
tactor to 
the 


tt. to the 


Appheation 
of this correction the etl | 


lata to 


convert 


ght of 


rimental 
height of 


has re 


trom 
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exp 
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the curve 
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2000) Th (sq.tt ihe and actually ex- 


Janvary, 1950 


“HE 

A 

20 

! e 

. 

++ 

4 

1 4-Le2 3900 
ae 3000 

V-L+1950 

2 4 4 900 

380 

| 

100 

of 


ceed the ammonia coefficients at higher 
liquid rates 
im support of this method of correction 


This agreement is evidence 


tor packed height 

Figures 12-15 present the experimen 
tal results for No. 6295 Drip-Point 
Grids and Figure 16 compares these 
with the ammonia absorption data of 
Molstad et al and of Parsly et al 
(11). For this packing Kye was found 
to be a both 
L and G over the entire range of flow 


Since the 


(¥) 


simple function of 


power 
rates used absorption surface 
of this packing consists largely of the 
walls of vertical slots through the pack 
find the effect 
about that found for 
the O.8 power 
Phe 0.84 power found shows this to be 


ng, one would expect to 
rate to be 
wetted-wall towers, i 


of gas 


the 


The effect of liquid rate with thi 


packing iound to be much too great 
to be accounted for by theory For am 
monta absorption Parsly et al (11 


tound that 4,a values computed for a 
very large amount of data tor this pack- 
simple 


ing could be correlated by a 


power tunction of the gas rate and were 


independent of the liquid rate. This in 
dicates that the contact area remains 
essentially constant over the entire 


range of liquid rates used in the am 
work—-ftrom 2.000 to 15,000 Ib 
(sq.tt.) (hr 


motia 


Estimates of the coeth 


cients tor ethanol from the ammonia 


absorptior and oxveen cle sorption data 


indicated that Kga for ethanol absorp 
tion should vary as the liquid rate to 
only the 0.05 power. This is principally 


due to the very large value of the 


Ilenry's law constant for ethanol at low 
temperatures; it is 11.7 Ib. moles/(cu 
it.)(atm.) at 25° ¢ compared to 3.5 


rhe experimental results, 
that Aya varies as the 
the 0.4 power 


for anunonia 
howe ver how 
liquid rate to 
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‘with 1.0 ft. of 1-in. Berl saddles. 


It has not been possible to obtain any 
unex 


atistactory 


explanation 


this 


pectedly high effect of liquid rate 


The 


simplest explanation would be that the 


contact area was increasing with liquid 


rate llowever the 


ploy ed were high 


ln lhe 


not obtained over m« 


range. It ts not possible to observe the 
liquid flow through this packing, o 
course. Some of the other possibilities 
which have been considered are out 
lined bre low 

The first factor which suggested itself 
was that a concentration effect was m 
volved. The practice of attempting to 
maintain about 1° ethanol in the gas 


entering the packed section 
done in the ammonia absorption work, 
followed 


was being 


and 


rst 


This 


if not all 


as had been 


rates 
dithcult 
that essentially total wetting was 


em 


ot the 


meant 


that 


there would be nearly a fivetold concen 


tration change in the liquid leaving the 
packed section as the hquid rate varred 
from 3,000 to 15,000 Ib 


»(hr.) 


the range in which most of the exper: 
ments on this packing were made. Ac 
cordingly, experiments were carried out 
to determine if any effect of concentra 
tion could be found 

Runs to determine the effect of liquid 
with the No 


packing Ihe 


concentration were made 


6295 Drip-Pomt Grid 
obtamed by 
ted to 


Using the max 


varying concentration was 


changing the amount of ethanol 


the imlet air stream 


mum effective range of the alcohol ro 


tameter, it was possible to obtain a ten 


told range of concentrations, trom 0.04 


to 04 in the hiquid leay ing the pac ked 
section. This 1s ample to determine if 
A, is sufficiently affected by hquid con 


efiect ol 
data in 


centration to account tor the 


hquid rate noted above These 
effect ot 
tests 

this 


concentration \ 
Ber! 
3.000 
Ib. /(sq.tt.) Chr.), groups of three poimts 
taken 
using three different ethanol feed rates. ) 
efiect of 


dicated no 


few similar were made with 


saddles. (In case, tor / 


were it several of the gas rates 


\gain, no concentration was 
found 
It al. 


were 


» seemed possible since tere 


tension low 


effluent li 


evidences of surface 


ermg in the foaming of the 


quid, that the behavior might result 
from surface effects. It could be the 
result of either a significant change in 


the holdup or of adsorption of ethanol 
in the 
to determine if 


surface. Experiments were made 
significant changes in 
holdup could occur as a result of su 
(14) 


surtace 


ace tension lowering However 


1 OO% 


decrease in tension i 


reases he Idup by only 25°. and as a 
surtace tensron 


than a 


lowering of not more 


few per cent occurs in the ab 
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ected by concentration 


possiblity which has been 


that a reaction mechanism 


tor the abnormal effect ot 


liquid rate observed. Vivian and Whit 


nev (20) 
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Vivian 
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pl ine 
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ha 


ve shown that the rate ot 


ot chlorine ittect A,a 
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curs 
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have shown that a sumilar 
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There are good reasons tor beheving 
that the hydration reaction would not 
be the explanation. First, Aga increases 
more rapidly than expected with hquid 
rate In the case of the chlorine 
uxt sulfur dioxide work, it was tound 
that A,a@ mereased less rapidly with h 
rate than predicted assuming 
tantaneous reaction. Second, a hydra 
tion reaction of this type is believed to 
have a low energy ot activation so that 
the velocity constant would be very high 

Thus, no one of the four explanations 
considered—hquid distribution, concen 
tration, surface effects, and reaction 
ettect provides sSatistactory explan 
ition of the large effect ot liquid rate 
on the coefficients for the Drip Pomt 
(srul packing. Careful study of the data 
tail to disclose any other reasonable 
ilternative 

It should be pointed out that the No 
6295 Drip-Point Grid packing showed 
unusual behavier m the liquid-film in 
estigation. The coefheients tor oxveen 
desorption with this packing were of 
about the same magnitude as those tor 
ring and saddle packings. Since the 
gas-film coefficients obtained by am 


moma absorption measurements were 
only about half as great as those tor 
the other two packings, this may indi 
cate umque hquid-film behavior for this 
packing 

It has not been possible to determine 
film coefficients for ethanol absorption 
Phe effects of liquid rate found indicate 
that k,a values predicted from oxygen 
desorption might be erroneous. An 
alternative method for estimating the 
values of the film coefficients would be 
to use a method analogous to the Wilson 
(22) method of determining heat-trans 
ter film coefiicients. This involves plot 
ting 1/Aga vs. 1/G*, based on Equa 
tion ¢1). The imtercept, theoretically. 
will be 1/Hik,a. There are several ob 
yections to this proc edure. First, in heat 
transter work it has been found that 
the method ts satisfactory only when 
one film resistance greatly predominate $ 
such as when there is a condensing 
vapor. Second, an arbitrary assumption 
as to the value of the exponent, n, on G 
is involved. Straight lines can be put 
through the data using a range of value. 
of » of, for example, 0.5 to 0.9 making 
it practically impossible to select the 
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.6 
Fig. 16. Comparison of experimental 
and predicted coefficients for ethanol 
absorption with 2.25 ft. of No. 6295 
Drip-Print Grids. 
= $00 Ib. (sq-ft.)(hr.) 


10000 20000 
‘SQ FTKHR> 


true value 
the 


vary 


of the exponent. Because 
hquid-flm coethcrents’ 


with the 


found would 
value of n selected, results 
obtained im this manner open to 
doubt. It must noted that this 
method assumes that the contact area is 
independent of the gas rate at 
liquid rate Results of the 
that 


are 
also he 
any given 
present mn 
incheate this ts 
true 


vestigation not 


necessarily 


Thermal Effects 
During the later part of the present 
mvestigation, the. question of the 
sible 


mum in the column was raised ¢/2) 


pos 
existence Of a temperature maxi 
In 
order to gain some imsight into the cause 
oft this maximum, complete temperature 
data the 
The one showing the most pronounced 


were taken on three of runs 


maximum temperature was run No. 205 
tor data and cacculations 
Table “A. 


all 


which the are 
given im 

These over heat balances are sat 
istactory, considering the small temper 
fluc 


tuations in the temperature of the water 


ature changes involved. Random 
entering probably account for part of 
In addition, although 


the actual temperature rise exceeds the 


the discrepancies 


calculated rise in every case, this excess 
is accounted for im part by the fact that 
the water temperature was in all cases 
so that 
heat transfer through the column walls 
the 


less than the room temperature 


from surroundings would be ex 
pee ted 

Heat balances over the lower spray 
indicate that the temperature 
maximum found in the experiments is 
actually impossible. 
cause for the temperature maxima indi 
cated above would be that humidification 
was occurring in this section to such an 
extent that the heat of vaporization of 
the water transferred into the air was 
equal to the sum of (a) the heat of 
absorption of the ethanol taken up and, 
(b) the heat given up in cooling the 


water to the extent measured. The heat 


section 


The only possible 
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TABLE 
THERMAL DATA AND CALCUL 
” th 


sq ft 


Total absorption 

Absorption above packed 
Absorption in packed section 
Absorption packed 


section 


Temperature 
Het) entering trom main 
Het) entering packed section 
leaving packed section 
Ht) leaving column 


duct 

above packed sertion 
air—-dry balb 

wet balb 


Air m blewer 
Air 3 ft 
Laboratory 


Miscellaneous 
Barometer 
le of ethanol at 


Heat of mixing of ethane! solutions 
7 selutvon for 0.1 wt 
al solutbor O1 
solution 
Sources of thermodynamic date 
Heat of mixing and heat of vaporization 
Humidity chart—-Walker 
Enthalpy- composition chart 


Lewis 
for humid air 
of heat lost by 
Calculated humidity of en 
Exit air is assumed saturated 
Fathalpy of entering air 

Enthalpy of air leaving 


stomate air 


ering 


Change in enthalpy of air 


Heat loot by air = enthalpy change ~ 


Heat release due to ethane! condensation 
heat of vaporization 


tu hr.) 


Rate of absorption 
653 4iz 


Heat release duc to heat of mixing 
Weight of solution formed 
fraction) /0.1 

(408)(48 

Total heat release 

“21 


Expected temperature rine 


Actual temperature rise 


Summarized result« for the other 2 
Ku No 
4 516 th 
965 Ib 


Temperature of water entering colamn 
Temperature of water at bottom packing 
Temperature of water baving column 
Actual over-all temperature rive 
Calculated over-all temy 


prature rhe 


Kun Neo. 200 
2 ih 
5050 Ib 
Temperature of water entering column 
Temperate re 
Temperature 
Actual over all 
Calculated over all 


of water leaving column 
temperature rise 
temperature rise 


balances show that, except at the bottom 
of the spray section tor Run No, 205, 
the calculated enthalpy driving force ts 
negative. Therefore dehumidification, 
rather than humidification, must have 
occurred in Runs 200 and 209 and no 
temperature maximum could have ex 
isted. Some humidification could have 
occurred in Run 205, but not enough to 
account for the temperature maximum 
found. 

The only alternative is to conclude 
that the temperature maximum did not 
actually exist. It would be possible, of 
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McAdams 


heat of mixing for 


oq ft.) 


A. 
ATIONS FOR RUN NO. 


thr.) 


(eq ft.) (hr) 
2 th. ethanol ‘th 


Hea) 


weight fraction at 50 ; 
+1 weight fraction ethanol estimated from above for 15° ¢ 


Dodge (2) 
and Gilliland (235) 


Heougen and Watson (6) 


lh th bene dry 


geo 
210 Bee 


Bia, 


air rate 


ft) 


fraction actual 


br.) (nq ft) 


ft.) 


runs for which heat balances have been calculated are 


hr.) 


(eq ft.) (her 


oq. ft.) (he) 


of water at bottom of packing 


the case if the 
sample withd:awn from the bottom-ot 
packing were not representative of the 
bulk of the liquid passing this level 
Strong evidence that the sample is not 
representative in many cases can be de 
duced from the experimental data 
Measurements to determine the temper 
ature change of the spray section were 
made for 36 of the runs. These were 
largely the runs for Berl saddles at 
l 2000 tb. /( sq.ft.) Chr.) or less, and 
for rings at / 1000 Ib. /( sq.ft.) Chr.) 
four were runs made with rings 


course, for this is to be 


or less; 


i 4 
205 
1.25 Ib. / (sq.ft) ihr.) 
247 lb og ft.) (hr) 
; 2.51 / (sq ft.) (he) 
ae = 
777 mm He 
418 Baw 
412 
ae ¢ 400 /b 
ib 
| 
| 
6210/(408 18) aare 
5 “5 | 
) 
} 
10.5" 
4 
sore : 


at Ih. /( sq.ft.) The 
temperature of the water leaving the 
packed section was greater than that of 
the water leaving the column in twenty 
five of these runs, le m five ard the 
ime m six. At the same time, there was 
very good reason to believe that the 
concentrations of ethanol found im thi 


wittom-ol-packing sample were too high 
im many of these run In eleven, the 
concentration ot ethanol in the bottom 
t-packing ample was equal to of 
greater than the concentration in the 


bottom-of-tower imple, so that there is 
no doubt that these armple vere not 
representative All eleven showed tem 
perature maxima In thirteen of the 


run the concentratyon m the hottom ot 


i 


packing ample is le than im the hot 
fom-of-tower sample, but still appear. 
high, and in the other twelve runs the 
cOncentratior eem to be of the right 
Ten of the former runs and only 
t the latter showed temperature 
“a. There is, therefore, a distinct 
ition between the apparent valid 
the bottom-of-packing san ple and 
pence Of a temperature maximum 
ditheulty of obt ming a valid 
Ot packing imple is probably a 
t the channeling hich has beer 
‘lon many of the ru Dine te 
ianneling ncentratoon mothe 

ire not uniform the er 


oft the column at any given level 
ning even an approximately, 
imple is largel i matter of 


The discrepancis probably 


© most marked at low lige 
Conclusions 
it lor the ring and vhelle | wk 
t upport the current theory that 
plion coethcients can be predicted 
fo ystem trom coefh 
efent dat for syster wl 
knows the hasi diffusivity and 
vay data Devia 
thn pre teal it low | 
te port uy tl tate 
ng the perfor eof packed colu 
itn i that tl factor become 
t crit n the range t rv low 
unl rat where total wett t the 
Packt not ever ipproa ed 
ult t the present \ t 
give any madication as Vhethet 
the 1.50 power of t vity deter 
rhined experimentally ts 
Sherwood ¢ r the 06 power sug 
gested by heat-transter ana give hould 
he used tor precheting gas fils coeth 
ent 
It} not heen t t 


of the Drip-Point Grid packing as a 


function of liquid rate. This type of 


packing apparently gives its most favor 
ible per tormance n quid tlm con 
trolled systems More data are needed 
tor its behavior to be fully understood 


The apparent large effect of packed 


height tor gas-film controlled system 
is OL great import ince, Published per 
topmance data are almost invariably for 
short laboratory columns, while the ce 
signer must sometimes consider colunu 
ot many times that heiwht. The result ; 


that it « astly po 


though the 


to underdes 


a column even laboratory 


data indicate that an an ple safety factor 


has been used. Since the evidence avail 
ible up to the present time is contra 
‘hetory, more imvestigation of this sub 
ject ts desirable. It would be well to 
have data show ng the effect of varving 
the packed he wht tor several solutes and 


ilso tor several different types of liquid 


distributing systems 


Present results also indicate t 
extrapolation to liquid rates below the 


experimental range 


that A,a 
the liquid rate 


it ts probably best 


to consider varies directly as 


is may trequently be 


conservative, but would be wery close to 
the behavior shown by both the ring and 
uldle packings in the present invest 
gation as the liquid rate was decreased 
helow 1.000 Th (sq.ft. Che 
Notation 
equivalent diameter, ft 
diffusivity of solute in hauid 
phase j.tt./ che 
diffusivity of solute in ¢ 
phase 
uperfhcial mass velocity of 
gas, lb ( sep. it (hero) 
hy Henry law constant Ib 
mole (cu.tt.) (atm. ) 
hemwht of over-all transtet 
umt based on gas, pliase 
driving toree, it 
vas-him coeflicrent on an ifea 
beasts Ib rreaole 
tt (atm 
coetherent or nm 
ifca b Ih mole 
( sq.tt Ib. mole 
gas-hlm coefficient on a 
ume ha th. moles he 
(cu.tt.) (atm. 
tl coetherent of 
volume basis Ib. 1 
(hr. mole cu 
it 
over-all ma transter coeth 
cient on aA volun ists 
based on gas-phase driving 
torce, Ib. moles /( hr.) (cu 
tt.) (atm 
fic il i velocit 
uid, Th. /¢ sq tt.) Cher 
constant 
natant 


comstants 
Reynolds number, dimension- 

less 
Schmidt number, dimension 
less 


Z ked he ght 1t 


a. a constant 
B. 
m viscosity, Ib 


constants 


SUBSCRIPTS 


i gas phase 
liquid-phase 
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STUDIES OF GAS-BUBBLE FORMATION 


CALCULATION OF INTERFACIAL 
AREA IN BUBBLE CONTACTORS 


D. W. van KREVELEN and P. J. HOFTIJZER 


Central Laboratory, Netherlands State Mines, Geleen, The Netherlands 


Two types of formation and rising of gas bubbles in liquids can be 


distinguished, viz. 
bubbling). 


bubbles formed separately or in series (chain- 


In the first case the diameter of the bubbles is independent of the flow 
rate and proportional to the cube root of the orifice diameter. Chain- 


bubbling takes place above a certain critical flow rate. 


Here bubble 


diameters are independent of the orifice diameter and increase with 


increasing flow rate. 


Dimensionless expressions are derived, enabling a rapid calculation of 
critical gas velocity, bubble diameter, rising velocity and interfacial area. 


N MANY al eng ihecring opera 


obtain 


trons contactors are used im 


order to an intimate gas-liquid 


contact. In such an apparatus gas bub 
through a 


well-known re 


bles are forced to asceml 


column of liquid. One 


presentative of these bubble contactors 
s the ordinary plate column. The pre 
chetion of efherencies for such apparatus 
under arbitrary conditions will be pos 
sible only if the fundamental phenomena 
formation and 
ot bubbles and the 


iss tranmsier are 


governing the ascending 


rate ot interphase 
known 
Application of the well-known rate 
equation Of Dass transtet 

\ kis i il 


to absorption or rectihcation measure 
ments affords values ot the product kd 
which ts 


directly proportional to the 


interfacial surtace area. This shows the 
mportance of knowing the value of 4 
n any arbitrary case. It is obvious that 
umd the 
Nore 


igaim be 


1 is a function of the diameter 
weending velocity of the bubbles 
of & itself will 
chameter and 


bubbles 


Teasons 


wer, the value 
4 tuncthon ot ascending 
velocity of the 

For both 
bubble diameters 


ng velocities 


calculate amd ascend 


is of considerable impor 
tance for the prediction of ethcrencies 
at bubble towers 

Though the results of several exper: 
mental investigations on this subject 
have been published, a 


general survey 


umd systematic treatment of the existing 


the possibility te 


(lata are not yet available, as far as ts 


The 


give a first approach to this systematic 


known present study intends to 


treatment. As the problem is compl 
cated, it will be simplified in this ap 
proach by the followmg limitations 


1. Bubbles are 


orifice 


formed at a single 
with the opening upwards 
Diameter of 
large that the 


Huence 


column ts se 


wall dees not m 
wcemling bubbles 
column does not 


Liquid contain 


anv obstacles material 


( packing 


etc 
Liquid in the column is not circu 
lated except by the 


action of the 


bubbles themselves 


In practice none of these conditions 


will be completely tulttled. Further im 


vestigations will be necessary but as 


long as they fail, results obtained im thi 
paper may be used as a first approxima 


thon 


} rperiments 

Bubble Diameter 
illowed to flow with a constant 
tube 
known diameter into a column of liquid 


Veasurements of 
{sas Was 
rate through a capillary with 
The flow rate of the gas was measured 
by means of a calibrated flow meter 

For measuring the average bubble 
diameter, a bubbles 
counted and catched in a calibrated ves 
that the total 
determined 


number of was 


sel, so volume could lx 


As all these experiments (in coopera 
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tion with J. Liuiskamp) were performed 


within the region of separate bubble tor 


mation (sec later), it was observed that 
the bubbles were formed quite regularly 
each of them having the same volume 


und ascending at a constant distance 
Experimental results are summarized 


m 1 able ] 


with ¢ 
J. van Hooren) were performed by bub 


Veasurements of Gas Holdup 
measurements (in cooperation 
bling gas through a column of the de 
sired dimensions 
filled with 


origmally completely 
The gas holdup equals 
the lat 
gathered and meas 


the quantity of liquid overflow 
ter could easily be 
ured. Gas flow rate was again measured 
calibrated flow 


Behaviour of the 


with meter 
bubbles 
less revular than in the above-mentioned 
bubbles Vet it 


ve the 


was much 
experiments on separate 
ould he observed that 
capillary let tube the bubbles ascended 
ilmost touching each 
necklace} Durty 


the bubbles deviated 


vertical line 
(like a 


other ar! 
however 
trom the 


orginal vertical lime the 
rate, the 
At the 


rate bubble. 


veher the thow wreatet 


these «dev flow 


highest 
were even subdivided cur 
ing ascemling 
Experimental result, are summarized 
n Table 2 
For each experiment the holdup per 
unit column height 4, has been caleu 
lated show Hf, 


mdependent of diameter and height of 


Our experments to be 
the column 
tak tors that 


with the 


There are 
cause H, to 
height 


two night 


vary column 


1 Higher gas pressure at the bottom 
of the 
columns 


column. For the highest 


used in our experiments 
this might result in a variation of 
tbout 2 per cent in the ascending 


This fall. 


limits of exactitude of 


velocity 
within the 


variation 


these experiments 


| | 
a 
{ 4 
é 
| 
3 
|| 
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cs 


+ Eversole cs 


@ Breiner 


Mover 


toree wting nm 
Apg 


the 


up 


bubble is re 
The bub 


torce 


wd 
the tw 
her i 


mnplete 


n igreement 
the bubble chameter 
han predicte 

pertormed i 
th water 


and 


up 


nerease 


bubble diameter 
to a certain flow rate 


oft the flow 


chameter increased 
The same 


Maier (9) 


eters 


result 
Using 


Was 


several 


expe rin 
laboratory shown in 
these experiments prove 

th theory 
on mention 


Reany 


in accordance 


conclusion this paper 
Ti 


onably 


Summar 
experimental 


that for 


tive 
each 

bubble formation 
the up to a 


certain 
\bove 


eter merea 


second 
turthet uttentint wi 


phenomenon fe torehan 


summarize literature 


cities bubble 


bubbles 


they 
om-like 


1, 


rate 


and 


opening 


Owens 


ire 


zing conclusions 


obtar 


remained constant 


\ta 


the 


turther 


bubble 


obtainec 


ortihee 


Seemant 
Was 
results 


with 


bemng 


with 


drawn tron 
be states 
experime Tits 
vitl 
il value ot 
it the bub 
the fi 


also pertormed ex 
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100 4 
; e on nts im our owl 
A 
| | he in accord 
| 
— 
ita 
incipal 
© ascend t } 
cer In th case the 
b the Caleu vard direction = the his 
PY: ation shows. however. that a con ehh t 
i iscemding veloc tained te the part of ti paper 
‘iter ascending — ble is released wher pes 
ess than O.1 ms | 
equal o that we want t 
wet « unt hameter ettis will ve 
but in these exper wnt uct t \ 
| Hess, from dimensional analysis lecending 
irving the column diameter fror Hubbles xpermments on th ubject 
1 to 3 in.* This i h ; 
| ntra onstant ave been published (7, 8, 4 0,151 
tinetion to the result yd - 14.12 
| ‘ Go mas tule 6 the constant ipproy lt accordance wit the mitation 
remembered ng the 1 mentioned nt 
b that tine the vale ed ifttention w be paid only 
ga i chameter of the bubble indeper experiments where the influence 
wot the net ‘ valls d 
‘ tlow rate and mereases with the y hot play a part 
. As can be seen {1 lable has heen plotted against the bubble dian 
dup proves to be nearly rpermmental Lata eter for all experiments with water. A 
ved tormula will polied t though results of | 
lar the ¢ er | dat 
rete ton nh one sing hagrat ne clearly that for the ascending ot 
t aused formu ame iit rec region cat bie listis 
ternal wettn thie of the flow! rat guished. Lach branch of Figure 2 repr 
‘a lar | in be | nted to a ye" een plotted against | ent certain type of gas bubble . 
ntery contie ver and Peterhans (6) performe 
t ilwavs le than 6. On the bubives are vi 
ogee! to derive a relationship for ¢ , btamed data by using several | preading of the Ge n Figure 2 
ga ubble tort junds and varving flow rate None ot rhe 
Phese assumiptiot thn ita th ubbles again ascend in a straight 
sihove theory but they are largely deformed * 
For larect amet Breitner ber of nereases sfightly with it 
| nent of liquid overtlow bx periments natant 
urate hee chamet 1 
flow rat Sonne Vestiga tor 
p 
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periments with other liquids. For some 
liquids the second region did not exist; 
this will doubtless depend on physical 
the 


tension 


properties of liquid (viscosity and 


surface Further it can be con 
cluded trom thes« experiments that tor 
the last region the ascending velocity is 
nearly independent of the physical prop 
erties of the liquid 

There is need for more experimental 


data in this field 


rmation and Ascending of 


bles om Series 


and 
stated 
critical 


Interpretation of Phenomenon 
Hypothesis It 
previously that below a certain 
bubble 


the 


H orking was 


value of the flow rate tormation 


n accordance with theoretically 
derived expression 
Above thi 


increases 


limit the bubble diameter 
This 


be explained by the 


phe 
tact 


with the rate 


Theenenon can 
that at high flow rates the f 
bubbles 1 the presence ot 
preceding bubbles. This will bece ob 
vious trom the following argumentation 


When 


Is gradu ally 


rmation ot 
hindered by 
the flow 
bubble 


first 


lor a given orice rate 
diam 


lo i 


1 con 


increased, the 


eter will remain constant at 
chameter belor 
between two successive 
the 
iormation It is 


constant bubbk 
stant 
that the dist 


bubbles ts 


ascending velocity means 
ce 
nversely proportional to 
frequency of 
vat this ch 


than the 


clear t tance can never be 


clametet SO 


the 


mallet bubble 


flow rate 
actual 
bubbles of 
ony pos 


hecome 


ibove a certain value ot 


tis not possible to transport the 


quantity by ‘ 


j ot gas ims ol 


The 


bubbles 


the theoretical diameter 


litw os that the 


this way wl phenomenon 


vy bubble meter above a 


am value ot the rate can be 


ex] immed 


Now 


lip hve 


qualitatively 


hetore a quantitative relation 


flow rate and bubble diam 


ved, a working hypothe 


shout the 


can he det 


must be chosen mechanism 


hvypothes: i 


| 


formation bor 


Ihe 


owing 


dole 


to 


hecome just a 


transport the sul plied 


quantity of gas, which means that 


ueceeding bubbles just do not touch 


In contradistinction to the 


call thi 


formation 
t epat ate 
tor 


bubble fe ition of bubbles 


uniike bubble forma 
he hypothe sis ables the der ivation 

bubble 
bubbles 
bubbles 


quantitative relation the 
wmeter, tor shape rf the 
the 


that are 


equation 


two 


TABLE 1 : 


Column 
Column 
Height 


cm. Liquid 


water 
water 
water 
water 
water 
water 
water 
water 
water 
ater 
water 
water 


water 


For 


analogous 


other an 

be the 
constant (2/6) being somewhat differ 
ent.+ 


bubbles of any shape 


formula can given 


Velocity for Bubbles 
For applying the above-cderived 
to those 
ments in which the bubble 
with the flow 
I’, and 8 must be known 
and a have 
any of those 

Now 
tionship between 6 and 7, 
bubbles 
cussed im a previots « hapte 
use this 
bubble 
that the 
of bubbles can 


iscending m 
Sertws 
formula experi 
diameter in 


creases rate, v7, as well as 
Untortunately 
only |’, been measured in 
experiments 

a distinct rela 
For 


this relationship has been dis 
At first we 


we May expect 


separate 


tried to 
chamblike 


however? 


same relationship tor 


formation. It proved 
velocity tor 
different 
the 
of 


So betore the experiments 


asce ndit 


serie quite 


trom that tor separate bubbles of 


same diameter, due to the mteractior 
the bubbles 


of bubble formation can be interpreted 
the 


ind bubble diameter 


relation between as« ending velocity 
or bub 
Now it is possible 
velocity as a 
cha nlike 
indirect 
the 


series 
known 
the 


the 


bles must he 
ascending 
flow 


ition 


to measure 


function rate 
bubble 


method 


ol in 


form using an 
namely by 


ot 


height 


asuring 


gas 
holdup per unit as the 
* In deriving this equation it is assumed 
that twe bubbles are exactly 
vertically other (like a 
Little deviations trom 
ascending will not have much influence 
tIn the following when using the term 
diameter of bubble diameter of a sphere 
vith a volume equal to bubble volume ts 


succeeding 
ar! 


vertical 


above each 


necklace ) 


meant 
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diamet« 


velocity is then: Va 
Unfortunately 
bubble 


experiments 


we were not able to 


diameter simultaneously 


So two kinds of 


measure 
in these 


experimental results are available 


1. Experiments on bubble tormation 


giving 6 as a function of | ¢ 
the 


tioned in Chapter 1) 


per- 


formed by investigators men 


Hold-up measurements, giving U, 


as a tunction , 


performed by the authors) 


In order the validity ot 


stun ptions 


to prove 
inverse method 
that the 

applhed 


made an 


be used: assuming formula 
trom 


the 


an le 


the 


ind 3 


tor experiments ot 
calculated; also 6 from 
calculated the 


Relations between ¢t 


first type can be 


and 


other 


tor 
experiments 
the 


und will coincide if assumption ts 


Application to Experiments. In ordet 
data for any kind of liquid 
and 8 must be 
a dimensionless 
the 


to imelhuck 


the relation betweet vy, 


ser form 


with 


expre m 


analogy well-known theory otf 
the 


fluid 


throug! 
to be 


movement of solid sphere 
dimensionte quantiti 
u ed ire 


ind Re 


(4) 


In Figure 3 these two quantities have 


been plotted against each other for the 
various experimental results available 


For the experiments of bubble for 
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(exper ime nts 4 


enti 4 om 
Ne poise dyne/cm mm mm 4 
234 1.0 1.0 ? a7 794 “ 
23.4 1.0 72 163 69 
Il « 17.34 1.0 72 ane 7a 
17.3 10 1 72 109 7.68 64 
lila 12.2 i 72 a 7.0% 
33.2 1.0 72 ‘ “a8 : 
12.2 1 72 255 7.72 “6 
‘ 33.3 ! 72 ” 
water 10 2 “ 7 6.8 
5.8 water 2 221 7.63 43 
5.8 water 1 1 2 0.112 7.59 
' 25.4 wate 3 ! 1 402 
23.4 water 1 72 os 
234 water 1 72 1o8 
til 234 transf i o167 or i 
oil 
oil 
tranef av? 35 1 72 i8 
oil 
oul 
oil 
a 
) > 
ay 
the [of 
as 
(3) 
A 
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° 


o3 


Smm 


mation of Eversole, Wagner and 

Maier, Breitner, 
and Peterhans as far as 
they refer to chainlike bubble for 
mation 


Stackhouse, 


b. Measurements of gas holdup al 
Data are 


ready mentioned given 


mm «detail “lable 
Some exper:ments on the ascend 
bubbles 


ing of separate mentioned 


he ture 

lL The curve for the movement of 
old sphere 

It is obvious from Figure 3 that the 


latwon between so-called expansion 


oup) and Re can be divided inte tu 


gions: In the streanelin prom fea 

versely proportional to A The curve 

chambke tormation comenules wit! 
these tor solid spheres and for separate 
gas bubble In the turbulent region Ea 
vlependent ot Ne for seric t bub 
the port in be approxumately 
represented by hormvont al line with 
Equation 2. Separate bubbles 


however, deviate largely trom bubbles 


im series, especially im the transition re 
gion, Neither does the curve tor 
pheres comenle with that tor series 
bubbles in the turbulent regi 

Obviously the relations! between 
kx and Ne tor seres of bubbles can be 
represented by a broken line a own im 
Figure 3. For the stre © part the 
equation 1 

Is 


ior the turbulent part 


10 
s O Brien and Gostine @ Hoeler 
Luchsinger o Bryn 
Miyog: + Syobotincs 


Ss 20 25 


Word ond Kessler 
Allen 
wOyome and | wose 


Fig. 2. Ascending Velocity of Separate Gas Bubbles in Water 


data of 
groups a and b for chain bubbling allows 


The iyreement hetween 
the use of our working hypothests 


The 


between 


Prediction of Critical Flow Rat 


mentioned correlation 
und 


the critical 


ibove 
v7, makes tt possible to predict 
which the 
bubble formation will lead to the theor 


flow rate below 


etrceal chameter 


a. Turbulent Region. The horizontal 


branch of Figure 3 can he repre 


sented! bw the equation 
by dp 
Wit 
gap 

At the critical flow rate this 
value of 8 must equal the theoreti 
cal value tor separate bubble for 
mation 

byd 
( 
Gap 
So the critical value ot 
given by 

») (2 

b. Streamline Here 
ou 
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i) 


(= x 61 
Ap 

At the critical flow rate this value 

of 8 must equal again the theoret 

ical value for separate bubbles, so 

that after substitution we get 


y'd* 


(10 


Accordance between predicted 
and observed values for the critical 
flow rate for the experiments 
available is evident from Figure 4, 
where those series from Figure | 
have been reproduced for which at 
the same orifice the flow rate has 
varied at both sides of its 
critical value. The critical value 
predicted trom the above formula 


is indicated by a little vertical line 
Phis, again, is a 
proot tor the validity of our work 


tor each series 


ing hypothesis 


Practiwal Applications. The purpose 
ot our study was to obtain knowledge 
about bubble diameter, ascending veloc 
ity and area of gas-liquid interphase for 
any case of gas-bubbling 
O18 course, the limita 
tions formulated in the beginning of the 
paper must be regarded; on the other 
hand 


arbitrary 
through a liquid 


relations derived above will also 
hold tor the case that the contactor con 
tains more than one orifice, if only these 
apart that they do 
not influence each other 


oriices are so wide 
For circumstances which do not agree 
the formula de 
tirst 


with the lunitations set 


rived may serve as a approxima 


thon 


For practical use three diagrams have 


heen comstructed (toe be used for water 


und diluted aqueous solutions only); for 


convemence sake we used bnglish units 
Bubble Diamet a function of 
hie « Rate (Fw. 5) As de 
rived before. for chamlike bubble 
=>) 
5 ( ) 
giving one single line m Figure 5 
independent ot the orifice diam 
eter 
For the formation of separate 


bubbles 
gAp 
independent of the flow rate. Ir 


this repre 
a number of horizontal 


(12) 


Figure 5 relation is 
sented by 
lines, each tor a 
For 


nereasing flow rate the 


certain orice 


diameter a given orifice and 
horizontal 
to that 
diameter must be followed first un 


til the line for 


line corresponding orihice 


serial formation ts 


January, 1950 


a 
’ 
ote 
3 
i 
; 
We 
at (Fig. 3), so that 
| 
| a 


ooo oo 


reached, which is t 


further mcrease « 


bubbles formed! m 


( gé 


Che 


pendent of orifices 


separate bubb'es 


chameter belong~ 


the corresponding 


ity can be found 
this gives a hor 
each ontfice diame 


ve 


flow 


b lsconding clo ify Fig 


of bubble diameter 


icmry can 


Seres of 


© ce 
Br 


hen followed tor 
rate 
seTics 


single 


(13 


inde 
For 

rihece 

value 


diameter 
to each « 
certam 
trom Figure 2 
iscending 


As m Figure 5 
zontal line for 
ter. The critica! 


read trom Fig 


The 


this critical point is always smaller 


ure 5 ascending velocity at 


than that for separate bubbles of 
the same diameter This means 
that there nrust be a more or less 


sudden change m ascending Vel 
the of the 


In Figure 6 this 


itv m neighborhood 
critical flow rate 
sudden change is approximated by 
dotted lines 

luterphass 


inter tacial 


of Gas-Liquid 
(Fig 7) 
will be proportional to the height 
the thu. 


per unit column height, 4, 


area 


ot colunm and the area 


must 


be used 


Figure 7 has been derived 


trom 


Figures 5 and 6 by using the rela 


tions 


Figure 
Figure 6 
asce™ lng 


flow 


rate 


For chainlike formation 
For separate bubbles 


7 being derived 


the sudden change 


velocity 


CAUses 


A, 


from 

m 

at the critical 
an equivalent 


change in 
mated by dotted lines 
arbitrary 


For any 
analogous hgures can 
structed in the way 


ram pics 


Find bubble diameter 
and contact area 


orifice diameter d 


For 


flow 


rate 


0.06 cu.ft 


agaim being approx 
liquid three 


be con 


described 


bubble velocity 


0.1 
hr. 


in 


In 


each of the three Figures 5, 6 and 


7 the separate line for d 


must be used, giving 


0.195 in 


O76 ft 


see 


sq.it/it 


the 


b. For sane 
1 cuit. 
three figures the single 
chainlike formation must 
giving 
0.34 in. 
it. / sex 
i, sq.ft. /it 
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0.1 m 


orifice diameter and 
In each of the 


line for 
be used, 
J. Huis- 
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exper ments 


| Guyer cs ricinus 
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Fig. 5. 4 as a Function of 


1. for Water. 


| 
Guyercs 
Fig. 3. Fy as a Funtion of 
| 
1000, — 
ai of Dubbres 
4 
+—+-4 +4444 + + + i}, 
1 G | 
00 
4 
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EXPERIMENTS WITH WATER Notation 


pmeter of system of consistent 


bubble area per 
he ighe 
rihce diameter 
icceleration due to gravi 
Vas holdup per unit 
height 
ascending velocity 
gas flow rate 
surtace tension 
bubble diameter 
Viscos 
density 
iifterence 


liu 
a 
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Discussion 


R. R. Hughes ( Massa 
ute Lechnology Ma. 
aluable contr but 
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6 ‘ that they have attained results that 
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$4 wits lrop tor a bubble of the 
> 

4 as - i thameter as the gas thow rate 
! 
lay 1” ncreased n other words us the fre 
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cuft per hour 


as a Function of | 


i, as a Function of |) for Water. 


for Water 


+} 


by 


in 


etfect otf 


increase 


fact # 


1 


ohexane 


would be te decrease 


I th 
t they 


one bubble 


the 
ink tl 
Mere 


on the ott 


velocity rat) 


it ts explamed 


extrapolating 


er 


wT 


Continued Thev have contributed a great deal 
Diameter of columo 5.1 ilso on explaining frequency reported by 
Eversole, Wagner, & Stackhouse. but I 

R don't think they can explain Mr. David 


son's frequency ot 11 bubbles /se« 


21.3 14 1 ta 

i9 7.75 150 21 

20.7 1200 14 Stanley Marple, Jr. (Shell Oil Co.) 

21.5 7.43 160 

10 9 92 21 We are mterested m the extent of mtet 
17.72 5700 17 ference of one slot upon another, | won 
der it any of these investigators has per 
43.10 : formed any experiments which would 
6.45 2 


imicate to what extent an wit! 


1 single slot can be used on a bubble 


tray 


Written Discussion 


D. W. van Krevelen and P. 
Hoftijzer: Mr. llughes expresses his 
suid doubt whether the rising velocitv may 
decrease when the was rate is increased 


2 ‘" From experiments carried out we have 
iound that the rising velocity of sepa 
195 centipoises rately ascending bubbles ts often greater 
rf n $7 em; d=2.5 mn than for series of bubbles of the same 
diameter. Consequently there must exist 
' a zone of transition somewhere, m wh 
me the rising velocity decreases when the 


gas rate ts mereased 


The fact that over a certam gas rate 


27 27 : Mr. Davidson has found a practically 
35.0 3 constant frequeney fits in with the theory 
developed by us. The only difference 
that we should expect a higher numer 
4. ical value of the frequency. This devia 
tion may be due to the very large diam 
! Tee 70 1 eter of the orifices used by Mr. David 
so We do not know whether Mr 
50 Davidson took precautions im order to 
21 - 3500 ivoid internal wetting of the orifice 
17.7 217 i 29 Mr. Marple asks how far different ori 
hees may interfere upon each other. We 
found that interference occurs when the 
61 Dé distance between the orifices is of the 
at same order of magnitude as the bubble 
ameter Up to now we have not su 
ceeded im calculating results of this m 
their results to rather high values The terterence 


experimental work was limited to a 
orifice, and there may (Presented at Forty-first 


rather smal 
some wall effect Veetmag, New ) ork \ dy.) 
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4 
series of Dubbies y 
a 
A 
oo 
TABLE 2 
n 
159 1? a7 
163 12 10.8 
164 12 1445 
165 3.2 44 1.228 q 
Ine 1.2 1.108 
147 1.2 249 ool = 
4 238 19.5 67 1a 
179 “i 1 226 5.3 4500 1.7 
TABLI Contin 
Experiments with othe ae 
1. tilyeerel solutior Liste = 
1 ne 0.576 
1 19 Taa 
1 “97 
i7.2 62 
‘ 2 lle aa 
; 2 191 
3 saa 
al 
‘ 
‘a 
laa 
455 
‘i 
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MULTICOMPONENT DISTILLATION 


— Application of Algebraic Equations to Doublet 
Separations 


P. G. MURDOCH 


The A. and M. College of Texas, College Station, Texas 


Doublet separations are defined as those in which the key components = meant one im which the two keys ar 
are adjacent, and are the only components appearing in appreciable adjacent, and in which all component» 
proportions in both products of a distilling column. Separation of the  |weavier than the heavy key go almost 
keys need not be sharp. For doublet separations the general equations = entirely inte the bettom product, while 
derived in the first paper of this series reduce to relatively simple forms. 4)) components lighter than the light key 
In the present paper these forms are given, and both accurate and © taken off almost exclusively in the 
approximate methods for solving them shown. Methods start with the, 
calculation, by a simple trial and error, of certain constants of the sys- 
tem. These constants are then used to set up a set of linear algebraic 


op | roduct. In other words, essentially 


niv the two kews are distributed; how 


ever, separation of the keys need not 

} equations. The simultaneous solution of this set gives an equation harp. Because of this restriction, cou 

relating the number of rectifying trays to the number of stripping trays. th the fact that the separati 

No trial-and-error method, beyond that mentioned for the first step, is 
involved at 

| lun t « thn ire kr whi ad 
‘ let ‘ ‘ itv reco “at nm com a 
| lik, 4 u bly. nvemien | vance except for the small, unknow 

i tor the tillatven ist ot some correspomling 
of undistributed component. 


d \. w own mm the 
etius take elativel tor 
wiper tive separation rate 
miv the two key component j pa 

pommt teed. bw the equa 


The treatment to bh 


rectly te wit vs 


quid feeds. the rt A A, 
ther of tees 


accurate 


‘ ‘ Lhe the le Schetbel N has given some method. 
velopment by nderwoorl ‘ the tor the ation «oof Underwood's 
haste distillation equator illel. that el vhere the a's, b's and A’s are constants 
equations, which would apply equally 
t the previews article m tt eres ¢ | the i the svstem detined by the equatw 
sell to thease « the present aut 
Itheoug! thre aru thre 
ip 
methods ot demvation ditt consider Doublet Separations. The type ot 
separation considered in this paper may 1 ” f 
November. 1048 ec RSS he called a doublet separation Ry this us i= aA, 
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at 
my. The equations can then be solver R 
with a of trial ane A R é 
\ 
er These re 
a,k,,* 
| 
| 
readiiv be bw \ ‘ 
| he wun a subsequent pape pity, Kf ** 
are ' election of the 
a,-A 
mav be made svstematicalls wa A, 
= 
| 
# 
Jonvary, 1950 
anu 


or 
Sm 
1 a; 
ip, 
| ' l—@e 
7a A. 
on 


Iwo torms ot Equations (2) and (3 


are equivalent The subscript ts as 
signed so that a, <a, a 
« ts the number of 


feed to the 


where components 


column The subscript 


mm the 


mav have ve from 1 to c: the 


anv Va 


and ASs are thus the ¢ roots oft 


kquations (2) and (3 respect vely 
The assignment of is such that 
a a 
1 
A 
and 
1 
a, 
als 
pa, 
A 
and 
l a 


it follows that A A 

A A,, ind A, « A, , 
K,. K,, Fach component 
he regarded as having an effective vola 
tility equal to p/A,, m_ the 
section and 


rectiiving 


m the stripping sec 


thon 


Let the subscript 1 be used to denote 


a component having a value of a less 
that of the heavy key 
subscript L. to denote one with a greater 
than that of the light kev. There may 
H's and L's; these 


collectively be called 


distinguish 


than and the 


be any number of 


components may 


the outside components to 


them from the keys 
It can be seen from an mspection ot 
Equations (2) and (3) that when the 


separation ratios of the kevs are spec! 


hed. the product compositions are sufh 


ciently well defined to fix within very 
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narrow limits the values of all A,,'s 
K,, and K,,, all Ayy's, Ay and Ky. In 
calculating these A's all ap,,'s and 
can be set equal to zero. Subsequent 
calculation of these and is not 
mvalidated. 


Any component is present the 


top product at low concentration ; there 
fore K,,, is close to p/ay, as shown 
previously. Equation (2) shows that 


” 
a " (6) 


w here 


an 


detines Nn Likew ise any component l 


Is present at very low concentration im 


the bottom product BR; Equation (3) 
shows that 
U, 
@ 
> 
a, 
detines For any component /7/, dilute 


in the top product, a, 1 found by setting 
Hsin Equation (4) and noting that 


on the right-hand side the term with 
i H ois much larger than the other. 
This gives 
” 
(10 
l 
Further 
ay 


1 ] 
Simularly, for anv component 1. dihat 
m the bottom product 
bh, = (12 
ith 
l 
(13 
kK l 
aaA,, 
(sr Z : 
ay 
H a 


Since wy, and U, are finite and of appre 


ciable magnitude, ay, and 6b, are very’ 


small but 
( ankry 


l 
b 
) 


Now let the tollowing three new svm 


and 


are not 


hols be defined 


(15) 


where j may have any value from | to « 


The subscripts and designate the 
heavy and light keys, respectively. \ ts 
the number of theoretical rectifying 
trays and M ts the number of theoretica 
tripping trays (excluding the reborler 

For the kews a. 6, A, and A, are 
umbers. For the / 


are finite but the b's are 


finite 
components the @ 
extremely 


will; for the H components the b's are 


finite but the a's are small. For any 


component 7, (K,,/K,,)* is of the order 
of magnitude of (a,/a,)* while (Ky 
A, is of the order of (a a, 
By making use of the Fenske equation it 


can readily be shown that it \ and 


? are ot the order magn 
hot! 


Dem Ds 


j 


tule 


are of neghgible magnitude. On the 
other hand, Equations (14) for sy (for 
any H) aml S, (for any 1.) approac! 


thus be 


The quantities s, and S; may 
The 


first problem to be solved is, essentially 


detinite, finite numbers 


to determine these numbers 

The above considerations pernut the 
reduction of Equations (1) to the fol 
lowing working form 


wah, 
16) 
4 
ak, 


A, Up 
a » 3 AN 
4) ‘7 he (14) 

oK. 

_ 
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th ‘ 
© two keys | s,s and S,’s in Equations 
and (18) may be negligible 
e under others they may be of in 
portance 
At infinite reflux ratio, 
k 0) At minimum 
For imtermediat 


x V is given by 


constants ot 


sbstituting quation 1 ts usually positive) if 


(18) ever 
v calculabk 
uml 
Equation (1 hich define 
+ | equatwn Cin! 


pendent } equation the M corre sponding 


inv ras calculated. It maw he 
Fhere are 

rooted? th 

there ndependernt 


obiect the « lat 
leu i plot ot S, vs Wwpert 


(qualitativels Vv \ \ 


- \ , expected the plot ot total plate 
thent V orre por te \ \ 

vs. \ shows a minunw 

ot rect 
which can it desired b leulated tron 
Heulated chrectly iv both As A si imi A 
relation betwee ri tween unity an 


tripping 


‘ 


Ton ind 


| 


irv to calculate the 
the s, unl S, al tollow 
quation (16 ne ipplying Equation (16) 
7 (1s vould be to make th 
ption that the 

‘do not affect the rec 
ind the / components do not atte 
stripping section. This amounts tw 
ill Sy > an s equal to zero 
be called the ero th order ip 
allow 
particu 


1] 
ion nevlects the 
uations +17) and (18 
ircumstances m Equations (16 
an consider 


the zeroth ap 


For 
culation 


but the S, 


few 

14 
ay, a,;A a,K 
hy 
tively “1 
here, agam, the CC 
\ature of S tons of Ir 4 
thingy 

ne bys 4 (23 
elk 
there at 
pointed out ¢ ts given by 
© that 
hig 

at tabele In the t ‘ ) 

j 
i trie me or when 
und (18) that (for all and WV value the nonkey components form a large 
iJ considered the separatiort i the now the feed 
‘ 
Ke components ln 4 
ere the 4 tte ist 1 the wiver 
epondi ‘ thre prowl 
he duct Properties of 

‘ 1, bw detinit 
any the three equatiw and 
16), and shown that if the reflux rat bly better than 

\t minimum reflux, where The complete method use ill of 
uml M are bet umd S ire (16 (17) ind (18 ex 
tutte while s ‘, 0. Values of the ictly a Vritter and is accurate withir 
aml S tor finite reflux rat ure the limitations of the assumptions m 
ntermediate hetweer thrarse tor derlying the equations 
“ © Un are natant the al reflux rate Phere tore ariou mibination these met! 
te Dhre« ‘ tained the relative mportance of the outsice vl re possible instance 
tw letern nitty the plate re thre order « shows the 
the \ twrements depends upon the reflux ra ter mall tw be of ¢ 
ud nate by equating ar t the thre tho, mereasing the latter decrease ible magnitude, the former 
21 t th is may trom buquatior be neglected but the latter included 
fort (17) and (18). the sy's and S depet trst-order calculations 
‘, It there tore ipparent that Relation be 
lee . der some circumstances the tert tween S, and s, is obtained by dividing 
= 
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Equation (16) without the summation 


terms, written for the heavy kev (iA), 
by the same written for the 


hght key (i= / 


equation 

and solving tor Sy The 
result is of the form of Equation (22) 
Distributions of the nonkey components 
un then be calculated from Equations 
24); for this purpose s, and Sy, are 
(17 


summation terms 


calculated and 


(18 


from Equations 


omitting the 
First Approximation. In applying the 
first approximation the initial step ts to 
and ZS, 


(18 


ilculate each Sy trom 


Equations (17) and neglecting 
the summation terms in each case. Then 
(15) and solve 


that all Sa 8 ond 


~ubstitute 
Z 


ire 


in kquation 
rei embering 
Thurs 


+S + ) ZS, 


1+ 


FICATIONS 


AND 


h or Ll Equation (26), for 


is linear in Z and may be 


where 

either key 
solved directly to give an expression of 
the form of Equation (21). Including 
Equation (25) there are therefore three 


for Z. By 


tween any two of these Equation 


eliminating 7 be 
22 


t quations 


s obtained. Since there are three pairs 


there are also three equations of the 


form of (22). All should be identical it 
the calculations are correct and the ip 
proximati ms are adequate 


Distributions of the outside compo 
nents are calculated just as in the zeroth 
mation 

ompiete Vethod Necessary 
to use the complete method, the proced 


ure outlined under “Nature of Solutions 


l+s +z-) 


I 


CONSTANTS OF SYSTEM POR 


FOUR COMPONENT FX\AMPLI 


of the Equations” should be tollowed 
The simultaneous solution of Equations 
(17) each H) and (18) 


for each L.) may be done m any manner 


(one tor i one 


desired, as for mstance by means ot 
determinants or even by means of a mass 
spectrometer calculating Results 


of the form of Equations (19) and (20 


levice 


then from Equations (15) 


Z, at the 


are obtaimed 
and (16) three equations tor 
form of | quation (21) are derived 
Eliminate Z 


three 


hetween anv two of the 


giving three Equations (22) all 


of which should be identical. Then pro 


ceed as in the zeroth approximation 
Procedur Caleula 


tional methods proposed are ot 


Recommended 
advan 
tage particularly if a thorough invest: 
gation of the effects of operating condi 
tions on the plate requirements tor a 
given separation is to be made The pro 


cedure recommended is as tollows 


Calculate minimum plate require 
ment, corresponding to mfmite re 
Fenske’s method 


Calculate minimum reflux ratio by 


flux ratio, by 


J 
Underwood's method (4) 
Pick a 


wreater 


suitable reflux ratio, say 


than minimum 
further calculations 
Make 
Phen check the magnitudes of the 
summation (2) equa 
(17) and (18) on the 
the S,'s and Equation (16) 

lf (as is often the case) the check 
in Item 4 


proximation to be of 


a zero'th order calculation 
terms m 


trons 


shows the zeroth ap 

msuticrent 

weuracy, carry out first-order 

ipproximation, Check adequacy ot 
Ipproximations 


terms neglected m the first 


ordet ipproximation are not neg 


ligible. carry out the calculation by 


the complete method 
Calculations 


The pro 
cedure outlined will be ilustrated tor a 
~imple component example 
and the 


the system are 


Spec 
hcations constatits ot 
Table 1 \ 
The 


erro. 


primary 
shown in 
molal reflux ratio of 5:1 is chosen 
A's are trial 
Equations (2) and 


and 
(3) 


und b's are computed 


calculated by 
from using 
these values the a's 

from Equations (4) and (5) 


Re » ( alenlation 


low ( (sr) 


low (a,/a,) 


(28 
Fer the keys “a 
waA,, a } 
(26 
on 
vA a, p 5 
a a A a A 
BReiling Point Liquid Feed 
f atior A a4? ke 
= 
A 1 “7 oar “5469 
1 Ae 1 Ke Ke 
3 
slag ( ) (= ) 
1 0042 
1612s 212768 
° + M+) 
7957 
(27 
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0.275268 p/Kr, = 1.75765 
4.77379 


2.15612 


therefore not satisfactory for refluxes 


ok,, 0.264121 near the minimum, for the particilar 
ak 0.584778 im question 


log 21) 


#6442 1.23562 = 1.020426 


Zeroth Order Calculation for 


[his i the minimum total number o ‘ ‘ Keflux Ratio. The equation used js 


theoretical plate» for the given separa 
tron of the keys 

Although s,. s and 7 are not needed 
tor this case, it is of interest that. de 
pending on the feed plate location. these 
‘(Mantitves may ity hetween the follow 


amd s tp (ip, and ty / 


40.00 and 

Substitution of mumerical values in the right-haml members of this equation 
and ry, gives 


5.001 and 0.02500 13.2066 39.8591 + 167.805. 


Vintmum Reflux Ratia ali ulation 3285 174.948 = 11498, 


Minimum reflux is determined bw the 


Solving for Se 
0.7500 

0.65771 0.05748 4 


\, 0.2466 + 5, 
é ‘ OOS 2080 
> " 


a 
F This is the equivalent of Equation (22 


Substituting for s, and and simp! 


tving, Equation (31) reduces te 


0.003150 

(O.5242)"+1 (1.006678 4 
tlere, the total heat required t 0.008914 + (0.5655 
vaporize on mole of teed chivided by — — 


For any given \. thi 
the meolal latent heat ol vaporization. In first-order « ileulation at minimum 


the present case. the feed is liquid at it retlux vives ‘, low 
pont amd g l. @ is the root Z O79518 \ zero-order ap 


{f Equation (28) which is hetween a proximation assumes that s, ‘4 0 First Order Cak 
When this equation is satisted ind 


Ratio Fanations 


awh oh 


In the present case it tound byw tria aa,A 


that @ 58478. The reflux to whicl 
this corresponds is obtained by substitut 
ing @ quation (29) 
thus found to be O48383 


pt 
corresponding 
toy whiel The correspond 
ite. which equal te Substituting numeri valu 
(ORTAS In order to check the accuracy of the 


Separ rtroms of the nonkey mponent calculatrons " the complete 406 02876265 


are complete at minimum reflux values found for the constant i the 


ystem were substituted in the equations 0 1036736. 


fagnitudes nstants of System at r and (sr),; these (sr)'s were 


Mf amavis ‘ Although values of thus calculated to be 0.04935 and 19.916 
the vystem at mon respectively This is a Satistactory 
retary i ot required for the check The first-order approximatiot 
slewlat reported here, they are sig ives (sr), (sr), 20.104 


uheant m that they are limits bewond these agree well with those from the 27495 + 0.896327 5 
which the corresponding quantities fer complete method. The zero'th order ay 09894504 + 097123745 
hte refluxes cannot gx Ry carrying proximation gives 0.05626 


out calculator lar to those for the (sr 25.912; this approximation is (36 


complete method h and set From Equatuon (26 


equal to zere Values tor 
the exampk um reflus. 


ite tenn 
Ar, 
Ay 102784 
Ar, 0 826407 
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Here 

| 
| 5:1 
+ 

aAr 

‘ 

(31) 

4 

ae is solved by set 
ti whe-hand sick 

ation tor 
- 

‘ 

Vise 
+s 
1+S 7 

yi) 
| 

aK 
] 4 

2 S, 24 
» Ae 0 1 
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Substituting i = 2 or 3 and equating the 


right-hand sides, the analogues of Equa 
tions (30) and (31) are obtained. Nu 
merical values of s,/Z and ZS, ob 
tained above are used. Note that except 
for the ZS, and s,/Z terms, the quan- 
tities appearing in Equation (37) are 
identical with thos 
und (31); 
mvolved in 


mm Equations (30) 
in other words, computations 
the zero'th approximation 
are, up to this point, usable in the first 
approximation. A similar statement is 
true for the transition the first 
‘pproximation to the complete method 
substitu 


from 
Carrying eut the indicated 
it 1s found that 


13.1808 — 01001965, 
1.987642 + 18.39025, 


Solving for 
O7 46 
0.05938 
1.2496, 4 Ss 
This is the analogue of Equations (22) 
und (32). A similar elimination of 7 


Equations (44) and (45) in the defi- 
nition equation and solving for Z it is 
found that 

0.94856 + 0.921525, 


Zz 
+ 101748 


From Equation (16) with i = 2, 
0.050 

Z(18.3946S + 0.98870) + ZS,/3 
2s, + 264.158 — 1.312775, 


(47) 


(sv de 


Substituting Equations (44) and (45) 
and solving 


397818 + 167.7015, 
174.666 — 2.882178, 


13.1822 — 0.100159s, 
Z (48) 
18.3923, + 0.98788 


Sumilarly, it is tound from Equation 
(16) with ¢ 3, and with Equations 
(44) and (45) substituted, that 


397912 + 167 


hetween Equation (36) unl the two ‘ (49 
right-hand members of Equation (38 174.680 — 2.880485, 
n turn, g 
Ehmination of Z gives the followmg re 
0.7465 ~ults 
05937 Between Equations (46) and (48 
W.2514 + sy 
0.7405 
(40) 0.05937 
nd + 
§ 4).05665 4 4 
0 2496 + Sy 
Between Equations (48) amd (49 
(41 
0.7480 
respectively Equations (39), (40) and 0.05938 +4 0.2494 + 
(41) shoukl be identical if the first F 
order approximation is adequate. In the (31 
present case if ts seen to he reasons : 
— _ ; © reasonably Between Equations (46) amd (49 
good. From any one of these equations 
or their average, an equation similar to sy 0.7487 
Equation (33) may be obtained 0.2494 + 
(52 
Complete (Calculation for 3:1 Reflua 
Ratio. The complete method neglects All these equations for S, should agree 
nothing in Equations (16). (17) and except for cumulative numerical errors 
(18). In the present case the equations The tirst two check satisfactorily: the 
tor s) and are 
1.10873 302286 é 
OOS8011{ — 4 (43 
0.55956 


\ 
Solving simultaneously 
0.00035204 + 0.000472455, 
Z 
+ O.028771S, + 0.010553 (44 


0.077274 + 0 1037045, 


Z(O001907 + 0.0006996 
(45 


he detinition of Z is given by Z(S, 4 


1+S, + 1+ substituting 


Vol 


46, No. 1 


last involves differences between large 


numbers, and is the least reliable. Aver 
aging the first two, S, is taken to be 
0.7473 
0.05938 + = 
0.2497 
(53) 


and S, trom Table 1 
0.006899 + 

0.003139 
0.009026 4 


Substituting for s, 


(0.5242) +! 


¢0.5655)* 
(54) 
Solving for M, 


log ‘ht-hand side) 
7, (right-hand site 


log (0.5242) 
lable 2 shows the values of the plat 
numbers calculated trom this fornia 


Values of the other variables appearing 
in the equations are also shown for com 
parison, The mole fractions of the out 
side components, 1), and a,_,, were cal 
culated by means of Equations (24). A 
plot of total plates required, \ 4+ VW. ve 


the number of rectifying plates, \V. is 


shown om Figure The variation ot 
100 2), (mole per cent of heaviest com 
ponent in top product) and 100) 4,, 
(mole per cent of hehtest component m 
hbettom product) with shown 
Figure 2 
The basic tormulas Equations (16 

(17 (18) used m this paper are not 
valid unless both a,, and ay, are very 
small. Calculations show that this re 


quirement is met tor the example sv 


tem except, perhaps, when the number 
oft plates m one or the other section 
of the column large relative to the 
number required for minimum total 
plates 

Figure 1 shows that, m the 
howl of the optimum teed plate location 
the total plate requirement is insensitive 
to the feed pl ite location. On the other 


hand, the relative sensitivity of the 


separations of the outside components 
amd 4 
roughly 
li the distri 


components are 


(numbers 1 much greater 


their variation exponen 


tial im this neighborhood 


butions of the outsate 


important, the feed plate lo 


cation mav not be the most desirable 


Dif 


shows 


Location 


heed Plat 
ferentiation of Equation 
that with the optimum feed plate loca 


Optimu 


thon 


| 
| 
| 
{ 1 r,) 
his 
> 
+ 
kis 2(1 (1 — 
(:-4) 
2 
kis 
3 
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iin 


Component 
Product 


\ 


| 
oN 


Locetion 


TOTAL OF PLATES, 


i 


| 


4 5 
OF RECTIFYING PLATES, Plotes, N 
Fig. 1. Effect of Changing Feed Plate Location on Total Fig. 2. Mole Per Cents of Outside Components in 
Plate Requirement Products 
4-Component System, 5.1 Reflux Ratio 4-Component System, 5.1 Reflux Ratio 


POR DISTILLATION 


i! 
10 
| 
| 
| 
| 
‘ 
Component 4 in 
ot Percent 
| 
\ 
- 
i 
s 
Te / 
Optemum Feed Plate 
— | 
uN i ni te usually not tar trom unity j pat 
and &, l Hience i Equation (57) shows that under these 
A xpected. At minimum reflux, circumstanee 
Gad, m reflux, | mall. whil 
>) 
emphasizes the fact that the a 
\ of a computation of near 
' = 
hes 3) mimum reflux depends upon the rel 
( tive accuracy ot determimnatior the 
flerenece uantitv, &, 
“th OF VARIABLSS OF EXAMPLE POUR COMPONENT SYSTES 
Mola! Reflux Ratic 
‘ 70% 
42 
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As the reflux ratio increases from the 
mimimum to infinity, the product S 
(trom which the number of plates can 
be determined) rises from about 
Righys*/4 to On the other 
hand, 4 § rises 


trom 


(a little less than unity), to unity. For 
the example system, 4 S,s,/k,),(14 
ts 0.8072 near minimum reflux 
0.9804 at 5:1 reflux ratio, and 1.0000 a 
infinite reflux ratio. The possibility ot 


sermempirical correlations is suggested 


lecurat oly Exampli 
roblem. A solution of » example 
problem for a reflux ratio of 5:1, using 
Equation (1) without approximations 
was carried out by trial and error, and 
the results reported in the first paper of 
this s (2); the teed plate location 
Was optimum Agreement with the re 
sults of the present paper good. It 
s belheved that because the amount of 
al and error im the methods described 
much inom the procedure 
| lv, the results 
reported Table 2 a t a reliability 
equal or superior t ose reported it 
the previous paper 
uficte and Appr 
mate For the example 
with a 5 retiu iwreemer 


hetweer 1 ompl the 


refluxes below w 
methods become un 
pemdl upon the svster 

und the separator 

an acdvar tage 

that the ilues of the 
Equations (17) and 
xan 
satistactors 


the comple te 
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Notation 


rectiiving section 
appearing kg i] 


fined by 
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stripping section coethcrent ap 
pearing in Eq. (1); detined 
by Eq. (5). J 1 to ¢ 


moles of bottom product per 


mole of teed 


moles of top product pet mrole 


ot teed 

constant of system 
(19)-(23) 
(see Eq 
th root of Eq. (2); 1 
th root of Eq. (3); to 


number of theoretical stripping 
plates 
number of theoretical rectify 


ing plates 


total heat required to vaporize 
one mole of feed divided by 
the molal latent heat of va 
porization 


(log A,,/K,,) (log Ky, 


K 
A, 


the separation ratio 


D 


Bx 


the rth component 


mole traction of tth component 
im liquid; ay, mole trac 
tion of ath component in toy 
product 


mole fraction of component 
total feed to columm 


mole fraction of th component 


n vapor 
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SUBSCRIPTS 


total number of components, or 
component having the larg 
est value of a in the system 


h heavy key component 
H component having a less than 


a, 


ith component or fth K, or A 
Components numbered 
that a, < ay 


a, « a, K, s and 


A.’s numbered so that A 
A, 


rth component 
hgeht kev component 


component having a 
than a 


volatility ratio of rth compo 
nent, assumed constant. a 


tor base com 


ponent). Base component se 
lected arbitrarily 


moles liquid overflowing trot 
any plate im rectifying sec 
thon, divided by moles vapor 
entermg same plate from be 


low ; assumed constant 


moles vapor leaving any plate 
in stripping section, divided 
by moles liquid entering same 
plate Irom rbovwe assumed 


constant 


1 rene having a value 
where between a, and a, of 


PHEMATICAL SYMBOLS 


not equal to 


ummation symbol fi 


) fiy) signihes fi 


imequality symbol 
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first-order approximation excellent || fe 
while that between the complete method p l 
ind the zero'th order ipproximation ts 
fairly good. Near minimum reflux the 
i 
tart thre eroth ordet ipproximation ts 
unsatistactory trend may he ex 
t be tol sed generally beast thre @ 
( sve (6). (4 
h the approximate 
tistactory wall ce py, a aj 
specit n i + + 
va, K,, U2) 
proposed metho 
terms neglected im ip, 
te methods can | : 
| without carrving 
through method (see Eqs. (8), (9)) 
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NOMOGRAPH FOR THE van LAAR EQUATION 
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ot Equation 10) 


ot iph i/ 


obtaimed 
W here 


laking 


is 2°, 


the logarithm on both sides 


unl rearranging, the 


following expression, which ts the hasi- 
is obtamed 


+lowe log / 
low ¢ 


the on both 


Paking 


t (7) 


logarithm sides 


the tollowing ¢ xpres 


un” vhich are plotted as Th iph 


foe fo 


log 


Sumilarly, Equation (76) car 


formed the tollowimng 


taking the logari 


) (12h 

« 
(12b) 
tes 


the s« 


un Uses 
provided 
1/c 


aie © 


rapl 
solve equation 
are 


trom 


the activity coethcrent m les- 


will 
possible to take the 


than Ne negative 


ovarithin of 
h llowever 


ul 


(7a) and «7 
wlded to 


and ish cat lee tr 


both 


thre 


n the 


have at 


unity, nega 


teesitive are 


ematical citheultv mvo 


logarithm on bquation 


| 
| 
= | the | Since dys. de,. bs. are all comstant 1 2” 
} ‘ these expressioms can be thus rear Vlog /” 
4 
the of = inged 
yreat value te the desigs ly ) 
ler low pressure where Dalton’s law ot (Se 
2 
expre dlerived) on the R ( 
ww hol in be used to prediet vapor (5b 
1! 
most cial are cam be tras |_| X + (ica) 
: 
| of MEE provided the activity co adi Co og T + log log yz, = log B 
(eg ratue t the nbb 
= on Phe 
to 
\ ‘ 
bor ten evera rite unl y. rea 
rated expre have \ to Carlson and Colburn 
A stich the van the azeotrope gen 
mr torm rearranged a tallow b erally turnishe the best basis to eval 
{’ of the - 
When total pressure which the ow 
mipesition of the eis deter 
| t ‘ © the tt t tenipet 
ature the ct ent ml wave , , mis tants ave var 
fallow ie er Waal Laar equation are negative case 
ere 
ce | | . tive values of them must be iii 
2u 
taking the |} 
log 7 + log loge (1/y,) 
| e of log (CX +1 
+ log log (1/y log 
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Fig. 1. Nomograph for van Laar Equation (No. I) 


bajuations align 


olved by izeotropic on 


scale with y, wl trom a stateomary 


, 
valne obtar ale of 


ixis should be 1 /y 


rovided 


, 


scol It 
calie am Valtie org, on 


trom 
nomograph /) to intersect a 
Nomographs (/) and ‘y, a second reference line; then 

punt with CX to obtain 
olve ar equation constant 4. Align on ¢ 


ipor-liquid ntersect 


red a quick and convenient 


“ale to 


azeotropic data pot on then align this port 


collected Hlorsl vith value of CX’ on CNX’ 


tse 


tensivel 
scale to 


read value of BK trom its scale 
aluation of ; aluation of actiwity coeficients y, 
for components in binary sol 

1. On nomograp! ign) 4g 


‘ from at temperature witi 


scale with then 


le fraction 


nomograph 
on a4 scale to read ( 
m the latter's scale 
nomograph align A 


constant 4 to mtersect a port 
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on Ry 
on temperature 
1/CX 


point on Ry 


align this pout on Ay with ¢ 
scale to obtam », 
with AB to mtersect a 
align this with to 
vet a value of yy slong its scale 

The same procedure can be used to 
read the activity coefhcrent of a bin 


ary system where the latter is less 
than unity provided the final value of 
from the 


the activity coethcrent, y 


equal to 1/y 


To wlustrate use of the nomograplis 


two sample problems are presented 


Illustration 1: (4) 
composition of the 
system is 44.8 mole © ethanol with a 
at 760 mm 


The azeotropn 


ethanol-benzene 


boiling point of G8.24° ¢ 
Hg. At 6R24° the vapor pressure 
of pure benzene is 517 mm. Hg. and 

Eval 


a solu 


that of ethanol is 506 mm. He 
uate the activity coefherent tor 
tion containing 10 mole ethanol 
Praluation of constants A and i 
Vapor pressure data are given a 


ow 


517 
506 mom 


nomograph (/), connect 


omar, ile with 517 


scale to intersect KX, scale. Connect 


this point on Ry with 506 on 


und extend the line to cut ¢ 
Connect 066 on 
, ™ ule to obtan 
scale and O.1R2 of 
scale 
(on mone graph (1/7), connect 68.24 
on ft seale with 1 47 on y scale to ob 
tam a pomt of intersection vith 
scale. Connect this point on A, scale 
vith OR on CNX seale to obtam 
on on scale 


ect 68.24 on ft ale 


Similarly, cot 
with 1.50 on 
cale to a pomt of mitersectiot 
om KK. is then connected with 
the value of 

mm? 


to obtain 

fy, and y,. On nomo 

commect (L060 on cake 

on x, scale to read and 

ON and 1/CX scales 
On nomograph 

CN scale with 187 on A seal 


The line 


respec 


connect 


ntersect a pomt on FR 
commecting this pomt of mitersection 
ith a point of 72.4 on t scale 
ile at a promt 1.027 
wtivity coethoent of 
benzene: the true value given bw In 
ternational Critical Table (6) is 1.02 
Similarly, on nomograph (//), con 
nect O<.18 on CX scale with 282 on B 
pomt of mtersection 

Connect this point on Ry with 


t scale and contimme the line 
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= 
36 
soc os: | 1 
S000 
T 60° 
< | 
+ | +- 7) 
—+— 200 | 
| 100 o— 
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< } + > ° 
+ 
| 
sc + + } 
Hig 
point | 
le 
| 
| & : 
4 
OX 
3 
ne 
wit 
estimate 
sect a n the first reterence 
ine. Align this point of imtersection 4 0h 
vith 7”. on FP” scale to obtain value with : 
f 1/CX 
2. Align C with 9’, o scale t 
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to «a the imtersection gives the 


37 on y scale; Inter 
national al Tables rive a true 
alee equal to 3.14 


| 
| 


Fig. 2. Nomograph for van Laar Equation (No. II) 
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COEFFICIENT OF ISOPROPYL ETHER 


, van der Waals 
denoting compo 


rivigTy 
k 


COMPARISON OF Af 
comstants 


1424 
ty Coefficient of lsopropy! the 

subseript 

nents | and 2 


Aperimenta! 
constants tor the bimary sys 


Nomograph 


24 
ten 
if constant 


J por pressure of pure com 

ponent at temperature ot 

vapor pressure of pure com 


ponents 1 and 2 in mill 
mercury at azex 
pont 


atmos 


COMPAR 
meters 

tropic boiling 

solution under one 


phere 
izeotropic boiling point ot a 
solution under one 
K 
traction of 


ma solu 


Pxperimenta 
Data 
binary 


phere 


temperature, 

mole conipe 
nents 1 and 


thon at temperature f 
azeotropn ot 

component l and 2 under 
one atmosphere express | 
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ALGEBRAIC CALCULATION OF DISTILLATION 
COLUMNS 


B. J. ALDER and D. N. HANSON 


University of California, Berkeley, California 


A. J. V. Underwood, in a recent series of articles, presented a set of culating the distribution of compo 
distillation equations for multicomponent systems. These equations wits other than the keys. The caleula 


relate the number of plates in a section to the concentrations of the ton of these distributions can be made 


various components at the ends of the section. In the present paper, by ith exactness by plate-to-plate methods 
rearrangement of these basic equations to allow use of determinants, ‘wt only through tedious trial-and-error 
a fairly rapid solution for multicomponent systems has been found. The calculations. Wiule the calculation o1 
solution may, by successive approximation, be made as exact as desired, tiie distribution of all components other 
and is applicable to any multicomponent system where the initial as- ‘0 the heys & | n desired 
sumptions of constant relative volatility and constant flows can be group method ould also allow 
made te rmination vuld valuabl 
Underwood 1 sections 
Two useful types of solution have been found. In the first, the distribu- 9 y jiyjite plates «7-2) can be solved to 
tion of two components, the keys, is fixed, the distribution of the remain- .t hoth plate numbers and the exact 
ing components, the diluents, is assumed, and a series of calculations ts ibution of al! components under the 
made with varying proportions between rectifying and stripping plates... cgiaption. of constant relative volatil 
The total plates are plotted to determine the optimum proportion of A coneteet flow While the solu 
plates between the sections, that is, the minimum number of total plates he 9 t is more rapid thas 
necessary at the selected reflux. At this value of plates the distribution .jjte io plate calculations for many sy 
of the diluents is checked, and if necessary a recalculation is made. In je). and consequently should find con 
the second method the distribution of three components is fixed, and lerable use, both as a design method 
the single corresponding plate picture is calculated. ; for the develop 


wa 


of empirical calcu 


Inasmuch 
nderwood constitute 
rom which solutions 
ented m thi paper 
review Of these equa 
ented, emploving as an 
component Vstett \ 


first detined bw the 


vapor flow 


le t teed 
total top product moles /mole 
t teed 
ie traction « 
hased on th 


January, 1950 


. 
lation method 
ible at the present) be exact under the Ixisic 
thate 
eve 
the component ane geometii progression either woul para 
nilat too difheu ‘ ceoml rw al len 
t hased or Pine efinement 7 por eq 1; 
t the ha t «l ‘ < nopl ther 
thre re by ten thes re ulficrentiv 
he dition tr the int ‘ t the low curacy 
by the tha efiicienci known at 
throug tise the group ant omt plate 
met und while the first error culation the use of « brit 
extent predictable, the second tants and heat balances hardly ay 
entially unknow ml ut t ustified im mest case 
trollable. A aun method vou thods are also imcapabk 
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Subscryts 4, and reter to 


and ©. where 4 
the most volatile component, B is the 
Subscript d 


compentents 4, B 


next most volatile, ete 


refers to the concentration of a com- 


ponent mm the top product 


From Equation (1), three values o! 
@ may be calculated if all other variables 
these, ¢,, lies 
numerically and ay. The 
next largest, @,, lies between ay and ay 
and the smallest, d,, between ag and zero 
Equation (1) can thus be written three 
the 


are set The largest ol 


between a, 


vielding 


times, in and 
three equations (1). 1’) and (1°) 
\ similar equation written tor the 


stripping section detines the parameter 


Thus 


a, en 
bites 
4 A (2 
A 
here 
stripping section vaper flow 
moles ‘mole of feed 
b total bottom product, moles 


mole of teed 


Subscript 6 refers to the concentra 
the bottom 


ton of a component im 
product 
Again, from Equation (2) three 


values of # may be calculated if the 
concentration in the bottom product of 
all three components is fixed. The larg 
est of these ¢’ values, ¢’,, lies numer 
ically the next largest, $’, 


between a, and ay, and the smallest, $’;, 


above a, 


between a, and ag. Three equations ot 


type (2) can also be written in #’, '» 


and ¢’, Equations (2), (2’), and 
By combination of Equations (1 
with material balance and equilibriun 


equations, three equations can be written 
relating the concentrations of 4, B, and 


t in the liquid on the feed plate to the 


total number of rectifying plates and 
the values of 6), dy, and dy. Thus 
an >, 
ant 
a, ay db. 
aml two other imilar equations 
tion (3°) im d and dy, and Equation 
in and @ For the sake ot 
brevity ml to facilitate calculations 
these equations are rewritten here as 
i“ eos” 
fox, + Borg, + C 
(3) 
Agr, + Borg > Core 
+ Baty + 


Aya yg > 


(3”) 


where 


r, with no further subscript denotes 
the mole fraction component | 


in the liquid on the feed plate 


of 


a, 
a 
ot 
on >, 
rectifying plates, including the 


feed plate 


Oniy two of Equations (3), (3°), and 
(3”) are independent and of simultan 
cous use in solutions of the columm. Any 
ot the 
course, be used 

lhree similar equations can be written 
employing the values of and 


two three equations can 


obtained from Equation (2). Again, 
only two of these equations are inde 
pendent. 

+ Betyg + 

(4) 

+ + C's 

2 ‘ 2 3 

+ + Cote 

we 

w here 
{’ an et 
- ete 

m stripping plates, including the 
reboiler but not the teed 
plate 

agi ¢ 

(3) 
) 
a, 


The set of equations represented by 
(4) 


assumption ot 


(3) and Equations can 
he derived only with the 
constant relative volatility and constant 
Hence any 


from the 


.quations 


molal flows in any section. 


column solutions obtained 
equations are based on these two basic 
assumptions 
Extension of the above equations to 
systems of more than three components 
is readily the 


responding terms for these components 


done by addition of cor 
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Thus four-component system, 


Equation (1) becomes 


ior a 


apd 


é ay 
ta 
+ + 
m% a), 


and hquation (3) hecomes 


Agr, + + Cote + Doty 

Three equations vilar to | quatien (3) 


and three equations simular to Equation 


(4) are now independent and imultar 


eously useful in solutions of the colunm 


The abowe resume of the equations of 


tiv 


Underwood is as brief as possible 


presented here, at least m part, as 


best methad of intraduemg the notation 
to be used in later discussions. For a 
complete treatnient «of the has 
tions. reference should be made to the 
various papers of Underwood, In th 
last of these papers (3), Underwood 
proposes a solution for rectifying and 


liowever, the metho 


stripping plates 
and no further 


is somewhat cumbersome 
method! proposed by which the distr 


hution of components other than the 


kevs can be calculated. The authors be 
hewe the 
ot the column to be both more conven 


the distribu 


following method of solution 


nt and more useful, simec 
tion of all components can be calculated 
as exactly a desired 
So olumn It is al 


juminating before going into the mathe 


uiion of ¢ 


matical equations to look at the variables 
nvolved in multicomponent colunm cal 
culations. In the 
umn, complete data are usually furnished 


design of a new col 


on the feed to the column and the task 
to be accomplished with it, that ts, the 
separation of the key components re 
quired. The column pressure is fixed 
fixing the volatilities of the components, 
and, as custom has it, reflux is next 
ixed. However, the vapor flow im the 


rectifving section could equally well be 


set It can then be shown, as tollows, 
that only one further mam variable can 
be fixed no matter how many compo 
nents are present 

For the ternary system, 4, B, and ¢ 
the independent Equations (1), (1°), 
Ci”), (2), C2"), GF), 
and (4°) are applicable, comprising ten 
equations in all. Ii, for example, com 
ponents 4 and # are the keys and C the 
diluent, Equations (1) contain as un 
knowns, d( and Simi- 


larly, Equations (2) contain the new un 
knowns, and b(#¢-), bemeg 
related to direi, through the known 
ot the feed 
Equation (3 (4) con 
tain the additional unknowns 44, 7%. 


quantity component © in 


and Equation 


= 
. 
| 
4 
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wes 


PLATES 


nares 
Fig Plate Numbers vs. Diluent Recovery Fraction Fig. 2. Plate Numbers vs 


Diluent Recovery Fraction, 


cauthor 


lhe reco 


collected to z 
limut of eco " 
whic 


Buta," 
tution 


Applyu ame process to quations 
(32?) 4 the following set 
tripping « t ing” <e Of equations 
component exan on ig 
vid equations 1 aml calculatior 
(1” ind (2 ind two 
ratw equation the 


rectil 


neked « 


no meant 
the 


e additional variahl 


ected 
value 


unknown 


liowever 


=< 
>< 
and Aga t an unknown was proposed, must be exercised baguation (3 + rearrange! to 
‘ doit raction of 
ree related t n w so very trac i 
ea the equation third component must, of course, mam . 
hea tain the same order within the recovery i te + Coto) (6 
“= 
Lhe ms, by, Oy, be, by. ve 
restr 
number eleve outnumbering the equa 
tions nsequentl ne 
4 \ 
4 
ju 
me 
. 
it} a ternary system has been se 2 
und the & and & values obtain (Ww 
ince these are only aud tripping then be determine n comiunetior Fauatior 
ract r or m could be set here sel (5 fue enuntios contain . toe the feed 
general, in practical work no rea ‘ es the unknow1 n and m. the ut plate composition These teed plate 
nto tix as the last variable a giver thie sues of compositions would then be used to 
‘ t stripping or rectifying pilates re imited mterest ior m trom bot! na 
tieally, rather, it desired t al excent ate ning m and (10 alone i mtil 
culate optimum total plat ther it mpositic erve the th value ecked. Instead. it 
ls, minimum total plat ‘ vill | tt t bout 
key component t the « en rethux ‘ ni th one i the 
at lesire tot the recovery tra te erie » section equat auatior 
ute re val of the fees it neentratior netu the determimant ot the 
tw case ms i eterminant re de wu fas ic ent ly must b 
he treat itel vin 
= — — — 
ect 
| predete ning the 
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It could equally well be argued that Equations (9) and | 10) can be combined with 269 
one equatio?. of the rectifying section, for example, Equation (7), ‘resulting im RS4 


(.548)"; is negative 

BY 

Since the assumed value of is tat 

from correct as shown by the divergence 


As a matter of fact equations con of the three m values, new values of + 
taining @, and ¢,. and ¢’, and ¢’, can Subsequent, then, to evaluating 4, could next be assumed until the thre 
also be written, and therefore many and all similar terms, as well as }., answers lie closer together and thus thy 


more combinations of equations can be and all other ratios needed, the deter correct solution could be found. Alter 
used .o form determinants such as (11 minant, Equation (11), can be set up, nately, continuing with one of the 1 
und (12), but only any two determinants assuming for example, that n as values and recalculating values of # are 
re independent. These two determin the first value in the trial-and-error the better procedures im general, since 
ints are merely equations containing the calculation for plates the trial and error converges on the 


two unknowns, stripping and rectifying true solution 


lates, as exponents. Many approaches Thus 
ire available ts the trial-and-error cal 
culation for these plates, but equations 
such as (11) and (12), where one ce 
terminant is formed trom two stripping 
ection equation and the other deter 
minant trom two rectiiving section 
equations, have been found easiest 
calculation, a value of 
ind stl rresponding 


without 


i trial calculation | quatior 


(11) Substituting th value of 


Equation (12), in turn a value 


setting up a determinant such a> Selecting m equal to 10.2, then, m was 


it does not matter which two ot calculated back with a determmant ex 


: the three rectifving section equations emplified by Equation (12) and the 
culated. This proces reverse 
. utilized: any combination of rectity three solutions obtained were 
repeated until the assumed and re 
: section equations forming the deter 
calculated value of or m the reverse 
minant will result in the same answer 

gree 

for m even if the assumed value of 
The tollowmg example of a ternary , 
, s not actually the true solution, How 0 

system should cl; the veneral pro Pa 
ever, the choice of the stripping section 


have 


cedure Recovery traction denoted by lob 


the symbol equation in determinant (11) does 
in effect on the answer obtained tor m ii4 
und unless the true value of rectifying | 
has been assumed, three different 
rs of m result depending on which Using » equal to 1.34, the m values cal 
the three available stripping sectior culated were 
quations ha been selected All three 
sults have been solved in the exampl 
to serve as a check in the trial-and-error 
calculation 
In addition to Equation (1 
the equations 
Illy equal, respe 
‘ 
the correct solution, a 
the th m value 
now easy to see whic 
to pick to contmue caleuta 
choice falls on m equal t 
ere no difficulty has been 
vith gnificant figures 
the rbove ‘ il 
ult « Aditi 
hundred tum 
appear peatedly 
calculation nee the 
ite likely 
hould disrewarded. 
tie above ‘ ak ulat ov more 
higures were carried than are 
vn, else the value of m determined 
by the last two equations would have 


heen quite uncertam 
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; 
126 8.89 2.73 
(13 + 
— = 
i 
| 
& 
2775 ¢ 2.288 4’, = 1.255 
é 
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Further caleulatiun hack aml tort! 


helow 


6.85 
1.37 


1M 


ching il irgely 
In thi 


convergence was relatively 


matter of 
the 


judgment example 
slow 
typical ot loppy 
ot 


eparation ancl the 


hest 
hold 


im! forth to a 


Mportant if it 


jesired te the 


back 


eparatvon 


number of trial 


converpetice 


there be care the calcula 
thom i 


More 


olved m 


necessary 


ternary vstem 
the ame tashion 
‘ Iustration 1 

Component 


possibl 
plotted 


tre 


ire an 


very tracthm wu gure | 


thee 


R25 hie 
It wall bee 


it the 


| total 


is well-detined, and that only 


change im the recovery fractiv 


hluent result an easil 


definite cha we " 


atten 

thos torre 

determine the 


at 


the 
specit 
ivy chluent 
cles te! athes 


tration 


constant rather than the liquid flow rate 
\ctvally 


choice being completely ar 


bons of three components 


Lhis applies 
ss Iwstration | 
held 


tetrary 


either may equally well systems contaimimneg 


he the the 


It 


ent te 


component Iving between 
volatility, a 


tor 


keys 


general it is shehtly more sandwich component a! 


though 


thar 


conver the vapor rate con systems contaimnge more 


esate one such component, the calcula 


ditheult 


the 


certainly he 
work 

heaton of minimum total plates is 
likely 
third component recovery fraction 
though the 
likely 


by 


tions ] is 
Figures 1 and 2. some conclu rm vill most 


the 
of the dil 
From 
to le 
traction 


an mow il leduced about However, in practical sper 


Trith 
on the chores 


more than the specification of a 
tient recovery 


thw 1, the 
the 


traction Illustra 


this 


limits ippear withir 
column solution for 
recovery 


A) 


it 
more 

und the recovery 
the 


specitia 


the 


ition can be deter 


thi. 


reflux 


‘ 
methex! 


the 


islet 


the 


on section 


chen at minimum plates 


method of 
Iustration ‘ 


tollow Ing section 


to 


-, one limit lies above 


considerably tse 
ry traction at minunum reflux 


0, which 


the 


it, of course, must do Stipulation of Minimum Total lat 


Minimum total plates at a chosen reflus 
could obtained 
the 


other limit, rather than ny 


below the recovery traction at 


lie 


he ditferentia 


ter 


through 


plate P considerabl 


thi 


For a 
system with kev components 4 
this 
by 


thon of hasic equations 


(Mlle w here 


The 


recovery traction 


total 


co for example differentiation 


ol lhe 


plates sould be meaicated 


ecovel 


iin +> m) 
wtion 


it m mum plate 


Never, the kno 


these rit wil ot value 


amd he general 


chonee 


recov 
houlkd wh 
newhere However, because n 


ot the 


thom of component ( 


ire only n 


chrecthy tunctions recovery trac 
partial differentia 
mtermediate 

that a 


little 


rethux th colt ml 
enu e cotunin Meter tron through many aul 
under this choice. a found 


vhicl 


is necessary, s« very im 


tipulation in 


t will 


the recove 


volved equation of practical use 
be obvious in 


vould express the conditior 


tota 


Obtaining 


Of 
hrection on hole 
ractun be it a chosen retlux 


pl ite 


lt the 


rable 


exact calculation of the 


the optimum total plates a 
then 


wns | and 2 os 


but looking 


this mav be done Ilustrat too tediou 
thre ollowing sectn 
general tor 


Kile 


torbid know my 


tlerent 
i new 1 contronted 
is the varia 
ponent 
the 
ved r exactly 


ippear art 


products of 


relv, none of and @ 


be sol 


nm ever ur solution 


r optimum plates without itvi 


thord 


sper 
ill recovery tractior 
dalle ippar 
MWustration 2. ¢ 


he ent 
trou 
ere 


the & 


olution of the follow 


known 
the 


rep exact value can be 


« new value of 
the divergence toy 
This 


re will be mu Hy 


tourt} 


the amount of 
the 


component 
split 
the 


tight 
last 


eovery traction until 
as desired 


» product, if Is am 


calculation 1s small 


‘ very 


(18) 


term ww 
thle 
terms 
(18 tor 


the 


must be neglig 
the next whicl or 


the 


section parison other tw 


semtially the 


the 


the 


solutions of quation 


methods recovery 


Furthermore 


section, particular column tractor 


ot ¢ as very small, the value 


he obtaine | for various set separa ot known with consider ible 
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‘ 
6.76, 6.74, 672 
ix - 
(howe of the to he 
used in 
tight 
Teer 
been 
Cong the 
voter recovery 
traction Vas varved 
Resultant 
plate st th res} 
en trom Figure location of 
ligel 
i stig hit cane i at 
establishes between the 
plate requir: fraction 
trent 
4 
the tem ith t 
| tight separation lustr 
ppleabalit i the ‘ 
posite extreme of 
toms. Tn Mustratios mits is desi 
component by the method « 
u pola tion and then the other, back calculating 
mee 
Bwere calculated at several values of th espondine dilucat recovers ire: 
rhe 
ery traction «ot thon ena P 
ture 
7 streatios aleve 
sermary systen ve Equation 
et ent urt role ter hart 
saturated! tees md «le Sel Up. tight 
urth-recoveryv tractior ed at 
ai ecovery tractus i the epa ws are 
howing total plates to he ; 
Ar tl nants. The third determinant is uses 
traction amd at the divergence betwee 18 
that nf ir 
stantial, the calculatiot 
wir t 
that n Hlustration | N theulties 
were encounterer nt slculatrons ¢ 
he other than the obvious difficulty of 
proce 
ifter reaching 
cant figures w ust he t 
cmpiovs es 
" 
It will be noted that in [llustration 2. this 
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curacy 
ot the 


the evaluatio 


except tor tse n 


since @, 
equal to a, in 


term ( must be vers 


nearly order that ¢ 
times di will be 

make the sum of the 
terms on the right 


thon (18 equal to the flow 


large enough t 


three positive 


amd sule ot mua 
Thus 
a> a first assumption is set 


to zero, @ 


the approximate 


hecomes equal t one, and 


evaluation ot adi x, 


permutte as tollows thong 


net knows 


even 


the two individual terms are 


(3)(.4)¢.98 
dy 2 
1.5 
1.39 (19) 
Passing next to the stripping sectior 
ne trouble is encountered in solving for 


since the 


and 


component 


amount of 


in the bottom product ha< 
been assumed to be equal to the amount 
the Ihastra 
that the as 
tion that component Cts 
that is 


assumption 


mm the feed. In system of 


tion 2 it is apparent ump 


wholly on the 
bottom product that 


an excellent amd although 


errors have been introduced in all é 
and @# values, it is certain that the 
errors are small. Thus the determinant 
(12), which utilizes only 
terms made up of dy. and 


¢',, can be set up, knowing all its terms 
This is 


which 


with fair accuracy however 


the only determinant can be set 


up m which all the parts are accurately 


known, except for those determinants 


which can be formed from any other 


combination of two of the three strip 


ping section equations. However, all 
these resulting determinants are alge 
braically equivalent, and any other in 


dependent determinant must involve the 


detimitely unknown quantity, C, 


tually, only one determinant is desired 


since a second determinant would per 


mit only a solution as shown in the 


preceding section, that is, a unique set 
stripping and = rectiiving plate 

Having only one determinant availabk 
fess Of a restriction im that t« 

alue of m a value « n corresponds 
or vice versa, aml ene it these sets of 
values may be made a solution I hie 


articular set desired is the one where 


m plus is a minimum. In the illus 
trated example aml whenever ill 
values are known, a value of m is as 


umed and Equation (12) or its alge 
bran equivalent is solved exply thy ter 
’ The reasor tor th procedure 

obvious, since if a value for mn had heer 


assumed, one would be forced to trial 


ind-error caleulation for m 


values of m= are 


Continuing with the 


tration 2 


system ot 

several 
the 
tained from Equation (12), and a graph 


assumed resulting m values ob 
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of plates in either of the 
is plotted 


sections Vs 
total plate 


ths particular optimum combination of 
stripping and rectifying plates belongs 


a certam value of d(ay)y, the evalua 


tion ot which constitutes the chec king 


of the assumption that this concentra 
ton i such that the @ and # values 
used in Equation (12) were sufficiently 
correct. This value of d(x, can be 
solved tor if the corresponding valu 
ot ¢ can be obtained. Setting up 
agam, any determimant which contains 


the term ¢ tor example 


— 
1, 
1, B, — Rg 


allows the calculation of ¢ 


other terms in such a determinant, in 
particular 


known 


cluding values of mn and » 


are with a high degree of ac 


curacy 


oF to one in Illustration 2 


Assuming values of m, values of 


were found from Equation ¢12) to be 


m Total 
6.50 11.25 17.75 
7.20 9600 16.80 
871 16.71 
9.20 7.69 16.89 


The graph, plotted as mentioned prev 
5.00, 
correspond to minimum total plates. In 


ously showed om 
serting these values in Equation (20) 
ind solving for Cy, a value of Cy, 

17,700 was obtained. dire), was then 
tound to equal 0000784 and 
000392. Figure 2 
be correct at 


to equal 
shows these 
total 
within the accuracy of the plot. It is 
that the 

traction of 


minimum plates 


furthermore assumed 
the 
zero 


ipparent 


value of recovery 


equal to was correct within the 


number of significant figures carried it 


the calcluation. Had this not been the 


case, the recovery fraction of C caleu 
ited above should have been taken as 
secomd approximation and the calcula 
thon repeated until the assumed and re 
alculated values of /,. agreed. How 
ever > the example show m any 


larrly tight split with no sandwich com 


ponent recalculation will seldon Ine 
hecessa&ry 

rhe first assumption of the recovery 
tractions of the diluent components is 
not always as easy as in Illustration 2 
In Illustration 1, the separation is so 
sloppy that an assumption of the re 
covery traction of 4 equal to one or 
even an assumption ot 4 8Y results 


in @ and ¢’ values such that the recal 
culated recovery fraction of A is nega 
tive. Recalculated value of the recovery 


fraction always is overcorrected, re 
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permutting the 
location of minimum total plates. To 


since all 


4, and By are obtained through 
the fact that $y is essentially equal to 


871 to 


values to 


Iustration m= extreme 


recovery 


sulting 


overcorrection unless the trac 


thon ts reasonably close to the optimun 
value. In systems of the general type 
of Illustration 1, the better method of 


solution is probably the method of the 


first section, although the method of 
this section can be used if various re 
covery tractions are assumed until the 


isumed and recalculated values of the 
recovery traction are close enough tor 
\ converging series to the true recovery 
Fortunately 


traction to be established 


such sloppy separations are seldom en 


a Cz 
(20) 


ty € gy," 


countered in practical work where the 
relative vola 
tility and constant flows are justified 

\ more serious failure of the method 
ot this systems cong 


assumptions of constant 


section occurs m 


tamimg a sandwich component 


ilso the initial cssumption of the req 
covery traction of the sandwich com4 
ponent, somewhere between the recovd 


ery fractions of the key components, i¢ 
ditheult, and again the procedur@ 
of the first section must be resorted tad 

However to the 
that the separation of the keys mus€ 
be as tight as that in Illustration 2 t@ 
allow use of the method of this section 
the 
which is more representative of separa 
thouglf 


very 


erase 


ctfectively, following example 


tions ordmarily encountered 


still quite sloppy, ts presented 


/ilustration 3 
(Ng), a,=3 4 R5 
(Xp), 4 ay 1.5 15 

1.2 


ke ed 


Saturated Liquid 


\s a first assumption, /, was assumed 


to be 


zero 
dy, amd were obtained 
Under this assumption, $5, a, 
aml so ¢ unknown. The deter 


minant set up gave tor the assumed 


m values the following values of 


Total 
Plates 
4.00 5.20 920 
450 449 
5.00 402 902 
6.00 343 943 


From the graph of these results, the 
4.70 and a 4.28 
found to correspond to minimum to 
tal plates, 8.98 frac 
tion of component ( back cak ulated 
with these plate numbers was .0327 


values, m were 


The recovery 


| 
ag? 
| 
| 


Lhe walue at be comstructed mole traction of compo 
nent im liquid on feed 


an on © recovery fractior 
Th calcula } mmponents requires for rot plate with further sub 
uit component the solute script outsicle parentheses 

wdditional determinatr her the mole traction 


Ihast component im the hour! 

nent indicated by subscript 

lependent et vithout subscript 

letters identifying com 
ponents, of which 4 


the lightest mm volatihtv, B 


next lightest, et 
teed equal t 
Vetiietice 


section 


stripping 
flow 

rectity 
flow, m 
ppg 


is 

bee have been shifted only of <4 ts equal to one, and the the 
whitly t ecom) calculatwo ery traction equal er moles ome 
plot of the results the pot these assu toms equations cor tor 
intmum total plate found to a t usable rectitving liquid 
‘ imal $34. agam a ve dete to lor flow. moles /mole of feed 
the ft ha ut the omstruction of thos che les ‘mole of feed 
thout extreme care such a shift terminant. Onee and ire dete sectior Vapor 

theult letermone wath Urety nee bach he ree er les /mole of teed 

ractu i 4 and / 
ar thee the curve total plate f and bw section vapor 
site flat ach latedt ter? i comtamimng flow moles ‘mole « teed 
ery | thon of Component Tespective \ mole traction of component 
fours to be O276 les it © noted that voter here m total 

i valu leral tm total teed 
rent trom the the tirst = ponent ‘ te eciate be ecovery fraction of comp 

pelate n the two se prone nit the solutvon tor m or re fia 
the: om aT wire tr l-an pr cedure 

exeent the value of 4 rel ter bee elv rapu vatet 
re the ke } 

trial then made t © end Of the trlitve t ‘ 
' t ot 0276, 1 of mponents, ne trial and error t 

‘ ame commomne 

the wible effect of ¢ one coburn olution presented 

t letermmant t determine plate itve aml a determounant of ost ot 

‘ culated time must also tn pent m deter section parameter 

| t ‘ leterminant and re ‘ 1 ida the ext fare 
— this rortunately, m mast case the solution 

‘ to O28? utherent! exact m the first 

a 
value of lloweve the time nece ary vere ‘ 
“ et 

on sore 1 t payee n ne 

net 

relative magnitude of 

tes Notation r indicat 
t 
t t ed on one 1 

i " t 

utsia } nthese 

Literature Cited 
at 31, 11 

t er got nt ' fraction { \ \ 
ce he 32 m 
‘ net t er 

AT torther styl ront e 
44 (17948 
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SECTION ° 


PROFESSIONAL PROBLEMS DOMINATE 
ANNUAL MEETING 


technical papers and meet 
ings, and a full-rounded program 


telling of chemical engineering achieve 
nt occupied most of the time at the 
ecent A.LChI wnual meeting im 
Pittsburgh. the prume busines vt the 
eck wa trictly the l blems of pre 
nalint An mtense tu un! a halt 

u pare cu 1 heet ig of 
eld Sunda iternoon fo 
ed attention on one requirement of a 
perente onal engmeer, and the next dav 
the wrst it was to be a three 
m bu i ecting, the pre ments 

opponent everal constitutional 
endments proposed by the Institut 


Council, debated on another protes 
ha tte membership jualinea 
t n the Institute 
the 
atten iptes t the ess1on 
I dent Curt irly turne ‘ the 
ecting to Warre L.. MeCal Char 
( ommmutter understood the 
d ditheult task oft explaining the pr 
osed amendment to the member 
(Opposition one change developed 
uckly and as the mornme discu 
me 1 that the 
(Counc! proposa ctive embershiy 
is w pt t ‘ ‘ ty it 
lance Sine thon 
lie at ou 
pic e| ippl tow 
eng met t 
\ le the 
1 t essed ‘ 
posed ‘ 
t the 
i ecting 
‘ 4 b t ‘ | The 
t © te ating ta 
i t i Crate 
1 Thiet ‘ ave 


W. H. McAdams, 


ve 


atheite 


t 


tk 


\ 


ne 


opened to those who are “engaged m an 


activity and possess scientific attam 
ments or practical experience which 
quality them to cooperate with engi 
neers in the advancement of chemical 
enginecring knowledge ind prac tice 

That this will open up the member] 
ship of the Institute to many who do no§ 
now quality leave no doubt thought 
members of council were firm m 


ivowal that the protessional gt ache ue 


tive membership would not be and is nog 


“First Institute Lecture 


vel 


Wiis 


of th 


Them 


li 


devalued by any of the proposed imends 


menits j 

The recessed morning business meeté 

ing reconvened late Monday afternoog 

for a continuation of the task of thrashé 

ing out wcceptable revisit It first dee 

veloped the afternoon voting thag 

M.L.T., presenting elummation of the ballot of new mem 

bet ‘a agree able provided that the 

hist of applicants approved by the comm 

35 vears of age. Junior mittee on admissions was published i 

jurther modified by a Engmeermg Progress 

stipulation tha the gives the member im opportunity 

gaged im engineering vote on all candidate This was a coms 

promise between the present method of 

hership changes were letter ballots to every active memberj 

the new amendment ind the proposal of council that thé 

the members in the hallot be climimated entirely 

issification will (C onfmucd on fag 


Oscar v. d. Luft, Honorary Chairman, Pittsburgh Meeting, and G. A. Webb, 
General Meeting Chairman, Koppers Co., Inc.; James Coull, University of Pitts- 
burgh; B. H. Sage, 
Institute of Tech., and E. R. Gilliland, M.I.T., speakers at Symposium on Phase 
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California Institute of Tech.; 


W. C. Edmister, Carnegie 


Equilibria. 
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AM | ‘a 
a 
\ 
at 
| 
the tume are 
membership 
chiminaton q 
CHM ate ‘ 
| 
Issocute 
ire accepted by 
fie | 
4 
4 
not transterred to active membership by 
Vol. 46, No. 1 


N order t lecule the piace ot the 
engineer m socrety, it may be well to 
devote some tine to a 


of what the engmeer does, how he 


what essential char 


mut it. and 


tl be 
wk 


mitast 
In 


builder wi 


have te 


the tirst place, the 


draw intormatiot 


resolves them conflet n 


uch 


as to find the optonmum 


bility for the 


divers requirement 


hong 
pts tull re 


neh 


pron 


ot researcl aml development 


‘ plant that wall « perate 


wrenth and economically 
t also that 
log ist 
Mitast 


net only 


the Crentist 


w horse ita he apple 
Ine eritecal of the titer 


supphed him and 


re that he 


must make 
allows for itable 


know 


that man 


ney 


eheinect trom personal 


understand 


environment tentative 


inexact. For 


chenmnecal eng 


mstance, the old 
the 


ulacture of salt by solar evaporation 


ea water ws been practiced for 


thousands of 
tie exy 
know 


amd vet a truly 


ulated, of MANY 


sen wate ut we til 


exactly 


anal Ww i itive te 


etherent 


of solubility, or even whw salt 


more soluble than lune \nd even our 


empirical data can't be trusted! 


mee the sol salts ts 


itfected byw the resence ol organic mat 


ter in the sea water The engineer t 
day must literally take | lubslits 
data “with a t 

Hence the « lesign hi 
plant as to allow t ty 
to prownle for « t cta 
thon of mature we as ert 


wter ot 


goes 


vwccomplish his 


enginert 


MOTT SOUDERS, JR. 


Shell Develépment Company, San Francisco, California 


THE ENGINEER’S PLACE IN SOCIETY 


this year's recipient of the Professional Progress Award in Chemical Engi- 
neering implies that the engineer worth his salt is eminently practical yet he is 


rdealistic 
confronting new problems . 


he 


im tact and theory by 


ince and accident process engineer 


illow s tor errors 


estimating the probable range of error 


provuling a 
I he 
vreater must be the 


and compensating 
the 


satety 


satety 


tactor greater uncertainty the 


factor, and if 


there are twe theor 


plausible screntific 


es annot be reconciled by 


the 


which 


te of a suitable safety factor eng! 


neer must resect both and rely entirely 


pragmatic tests the 
Ihe dare 


ind hope tor 


m pilot plant of 


chew here not choose one of 


the theort the best 


The 


views 


notably 
ill 
This 
Te garded by 
but it 


with uspicion 


uml doctrine strain of 


treality many scren 


lamentable not without 


nerit The engineer be realistn 


experiments ally costly 
\ scientist ¢ ifford t 
tatlures clo 


he can afford to 


are sox 


be a romanti 


cost 


an 
much and 
try and agai It 
millwon 


not 


engineer mulds a twenty 


DR. MOTT 
SOUDERS, 
JR., head of the 
chemical en- 
gineering re- 
search section 
of Shell De- 
velopment Co., 
San Francisco, 
and winner of 
Professional 
Progress 
Awardin 
Chemical En- 
gineering for 
1949, has been 
associated with Shell since 1937. He 
was formerly associated with Smith 
Engineering Co., Kansas City, Mo., and 
with Yale University. He has published 
more than 60 technical papers and holds 
some 20 patents. 
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dollar plant which tails because it 


. he must be realistic yet his imagination must be given ploy in 
. . social issues should command his attention now 


saute or moperable, it is a general dis 
ister leading to hankruptes tor the 

plover death unemiplor 
ment tor the workers, and ostracism for 
the engmeer, On the other hand, it the 
cventist undertake experment 
vhich tatls, he loses little more than 1} 

vasted time and even the failure adds 
to hos education and makes hum a better 
screntist. The heavy responsibility that 
the engineer bears naturally make hin 


onservative m his 


tramed mm his 


sluatior 


promise 

the calculated risk rather tha icm 
servatism of maction aml oppesitior 
Despite his practicality, the engineer is 
ever contronted with new pr blem- 


hich require him to seek new and bet 


ter means tor solv them. He must 
theretore he receptive to novel leas, al 
though caretul his judgements of 
thet ally the cTiginectT san te 
f the art of compromuse llis work 
weession of choices among alterna 
tives both economic and tecl al ti 
mong w he must select the opt 
in « he has learned that 
tte elative rather tha ib te 
that the a t ot heat t be ived ¢ 
vaster ust represent a compromise 
between the t t exchange urtace 
im the t the fo 
te ittet taced wit Stk 
ce ‘ promise utually 
comflictiur requirements. For imstance 
ne of ‘onditions may vary with the 
clhaameter t the ipparatus while another 
t us the ware of the 
imeter T hese nflicts he must re 
solve by pr e that acceptable 
to both requirements. In the final analy 


January, 1950 


He a 
AG 

own work 
1 tech 

= 
theorie 

hie n of the process is not 
veat ve have wen 
fact 

~ 


»ts, engineering is the finding of a work- 


ny compromise among requirements 


that are mutually inconsistent 


Let us turn now to a consideration of 


x social climate in which we all live 


The present may well be called the age 


amxtety Phe buoyant optimism ot 
lifted to the 
iwights by the promise of science trium 


phant 


the nineteenth century 


hand in hand with political ce 


nocracy, has collapsed before our eves 


Today anxiety is the vinegar m 


every 
Im the 


~ocnal sphere we tace the rise and spreac 


lish and the lump in every 


fan amoral communism which denies 


he dignity and integrity of man. 


xalts the state and makes of men only 


the means to an end. In both phwsic 
ind philosophy the meaning of the 
ertammty principle makes us doubt 
nowledge can be expanded 
In beth 


retice amd 


every 

entropy 
the domestic economy 
How can we 


wealth 


onflicting air 


maiden the chstribution ol vith 


estroving the mecentive or 


Wages without 
How 


rease our 


security 


reedom Tm the nternational 


problem 


overwhelt tig 
olve contlictimy piration 
thout resort to here 
re confronter 


utuall 


that they can 
vorking 
This is 


nvyone whet mot an meer 


compro 

1 outlook—for 
To the 
the outlook is 


In tact, the 


mleed a 


conditions ot the 
wuely tan ir to every 
een 


require 


method ind diser wineer 
ill prrsitive 


These are juestion 


mrs of methexl 
not “what's the 
mankine 
the leal 


ot to he 


ispirations | 


social justice 


we ind plenty ire den ed 


The core i the probles at is the 


st wav to co about 


When 


i ess 


tv pn il eng 


neermg assignment 


1¢ boss asks us to design 


-eparating those tenacious Siamese 


wins, meta and para xvlene. we don't 


dispairingly tell him that he is an om 
practical idealist. Instead we review the 
and when necessary in 


And then we 


ivatlable means 
vent one or two new ones 
tell h 


lew 


m what it will cost so that he can 
w hile By 


over the 


whether it ts worth 


this procedure, the engmecr 
last century has exerted a profound u 


upon his physical environment 


Hhuence 
The 
well 


vironment 


engineer appears to be equally 


situated to influence his social en 
Ile has greater power thar 
he realizes: he has the contidenge ot the 
general public. Elis is 
the works he 


doctrine 


position otom 
ofteTs to 


amd 


fluence because 


unconfined — by 


the pragmatic test thes 


operate as promised 


Engineer and Facts 
vet the 

ocate. He 
Hie listens 


umd that 


n uly 
inalyzing 
this theory while 


to tace th 


itor 
the ery ities 
compromise li we solve our 


social problems, it wall be through com 


promise among requirements that are 


mutually imeconsistent 


Whatever the 


as a group, the 


qualications of eng 


neers measure of then 
im the 
But.’ 


do 


~octal effectiveness lies ultomately 
efforts of 
vou ask 
about it?” sincerely 
great deal he 
hould like 


burst 


individual engineers 
what can the 
believe there is a 
can do about it amd st 
to stggest a program to vou 
| think it behoowes each of us 
examime the important social issues 
as we would at 

What are the 
supports the 
What car 
scale be 


W hat 


will it produce 


the same manner 
proposal 


What 


theories, however plausibh 


chymeering 
tacts evidence 
« done to test it on a small 

ipplying it on a large scale 

t cost and what 
rat are the by product 
W hat 


mevitable 


umd how wall 


handle them Wlowances are 
weal for 
vork 


excessive 


error? Ii it 


will the cost to society 


Second, having arrived at our own 


onsidered opinion, we should make an 


effort. even at the sacrifice of some ot 


our own time and comfort, to explain 
to others the basis of our judgment. W« 
hould speak before 
letters to the editor 


should discuss the issues with our nengh 


civic groups and 


write Above all, we 
bors and acquaintances whom we have 
n all walks of life And we 
sten honestly to those hold con 


should 


who 
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trary views so that we earn the courtesy 
turn. As 
dogmatism and 


beme heard m engineers 


we shall naturally 
emotion in presenting our side of the 
case, and show the willingness to com 


promise where compromise is essential 


irrangement 
Barth has so 


to a working 
As Alan 


plained 


clearly @x 


The democratic process one m whiek 
the antidote for poisonous ideas is healthy 
which the sifting of truth tron 
wisdom trom folly, aust tx 
sense Of the people, It is 
But it is the only 
which the just powers of gov 


ones; m 
of 
lett ter the 

an mrtallible 


wocess by 


process 


eroment can be derived from the consent of 
the governed 

The turbulence of the American system 
the pushing and hauling, the 
relhance on persuasion rather 


checks and 
larwes, the 
demal of absolute 
tend to make ut 
lethargn meth 
It may be all these it 
Il sts detects, it ws well adapted to the 
amd cw Amer 
might complam with some 
he long periad of human 
childbirth, na@ 
dhitheult are 
perpetuation of the 


coerce, the power 
the mapority, all 
urnber scane even 


works 


umstances of the 


pamtul hazards of 


devised a senselessly 
tor the 
Tr There ts a good deal of « 
that the difficulties ser 
purposes. They help ta 
on the part of 


has made t 


howe 
extremely usetul 
emotional attitiace 


shape an 
parents to offspring 
tan so endurmmg an 

the delays and unpediments of 
the democrat process sinifie 
They 
influence bot 
tultiled, 
feeling of 


contribute 


mthy to a seme of national 


ave powertully cobesive 
vhen pre ss has heer 
itfords a widespread 
tron im the decisions reached. The minorityy 
aided as to the wisdom of thé 
has at least had a chance to spealf 
with th 


if mot pers 
that it can go « m cone 
rules of the still 


maioré 


ut, and 
watt, 
to transtorm itself a 


itv” (2) 
Engineer and Statesman 


detined 
a working 


that 


Larher m this discussion, we 


engineering as the finding of 


requirements 


Phis 


tion seems to he equally valid “a> 


detim 
deh 


utually tmeconsistent 


ire 


mithon of statesmanship lf we 


the use of the engineering method m 


the analysis amd discussion of social 


problems, each in his own community 


and in his own way. we can all be states 


men mia work! that is erving out for 


statestnanship 
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hapter on 
Method.” 


Souders at 
Vevcting in Pittshurah, De 


lwerd address given by Dir 
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; 
Meow 
ire acutelv aware ot thre ecoml iw ot the 
thermeadvnamic lich clearly plies ar 
hat the u 
that the ur running down lr ims ot al 
chnology we foresee the exhaustion of ws trying facts. He is 
if ow entropy reset ot tuel oath to ahen himself with either ex t i 9 
etal tertilizer Ir tre the trug ‘ ‘ al 
mv we rive ell progran cr Neverthel the 
nd policies which can lead only to the 
sipation of our capital, to the eating He is the builder of the 1 rather than : 
u cet ort e conset 
anite ku ally 
te 
In 
thon « in we 
nNcreasing prices 
our 
t tk 
tent. ami it om evnlent 
salved only by finding 4 
g 
ter 
roblem are | 4 
Vol. 46, No. 1 


ANNUAL MEETING 


od f 


W. H. McAdams receiving William H. 

Walker Award from F. J. Curtis, Presi- 

dent, A.1.Ch.E.; T. K. Sherwood, M.1.T., 

Chairman Institute's Awards Committee 
in center 


Prize winners after presentation at T C H N A L E oO N 


Awards Banquet. W. H. McAdams, 
William H Walker award Mott 
Reported by R. A. Benzaquin 


Sovders, Professional Progress Award. 
and Edward Scheibel, Junior Award 
The atom Wats 


two panel cussion the mica ! first one on this subject to be held 


yra it Pittsburgh contamed more the Institute d spite the tremendon 
presentation lhe contributions | l 
ndu 
quilthr 
re 
' 
sional 
traimimg 


reltstry 


cat 
\tom 
Geore 


D. Fennebresque, Celanese Corp., 
presenting Professional Progress Award 
to Mott Souders, Shell Development 
Co. F. J. Curtis, President, A.I.Ch.E.., 

at right 


D. L. Katz, Chairman, Student Chapters Committee, presenting second prize of 


the A. McLaren White Award to Irving Begelman of Cooper Union. Left to right 

W. E. Henderson, University of Illinois and first prize winner; W. H. McAdams 

M.1.T.; W. L. McCabe, President-elect, A.L.Ch.E.; F. J. Curtis, President, A.1.Ch.E.; 
Mott Souders, Shell Development Co 
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\s provided m the Constitution, the 
(( page 7) embnent a ballot will now he 
nt to the members by the Secretary A. 

y 

\ the gre ‘ 

ment en the proy i 

ed amendment rated thre 
nstitutvon the specie mun men 
the Committee. Though the te w 
eve t tl wnother eng 
m, revised the proposal so that the ngineers 
till stand n the res om hve cowinace in the tomic energy progra 

il 1 \ ment of a leadmg chet i} engine 

al nents rey hit ¢ of the engmecring division of the 
the thee? <«discu ‘ ‘ Energy Dy 

eeting voted te n record as ap sity of Michigan The nnouncement 

ry the | ore was made by Dr. La RK. Hatstad 
Member oF expre edt then chirector t reactor deve tor the 

(urrent Status and et Ot the 
nt ¢ ort great tor the 

\tonne Energy Com Reactor 
1 that Cow he tried 

ag evelopment rograt os the 
ng pape yinpostum and 
presenter kK t the 
bce Atomic Energy Cor n. The cu 
a 4 4 1) blatstac t ‘ 

4 

ey 

rine propulsion unit. Anct 

ea react used to invest wate ti 
nlite ot breeder peration 
h onable material produces 
by the reactor in greater santity that 


W. T. Dixon, Chairman, sub-committee 

on heat transfer; this is a sub-committee 

of Committee on Testing Techniques 

and Equipment Performance Standards 

of which H. Chilton, (right), Du Pont 
Co., is Chairman. 


- originally supphed as fuel 
Walter H. Zinn, director, Arg: 

National Laboratory, outlined 

the critical 


sone 
factors involved in nuclea 
reactor design illustrative ma 


terial 


using as 


data on the heavy water—uran 


um oxide reactor which was completed 


Fr ince and 1s he ny 


His 


sidera 


net long W 


wed for expermental 
entitled 


tions m the 


purposes 
Basi on 
Nuclear Re 


critical 


paper sone 


Design ola 


ctor,” discussed such aspects as 


ize, choice of moderators, possible 
level, mater 


All materials 


must be om 


Tre thods or cooling 


als of 


power 
construction, 

of construction sidered m 
their 


environment—one ns nuclear 


relation to behavior a unique 


bombardment, he rep 1 wo other 


Speakers, Atomic Energy Symposium. 

(Above) L. R. Hafstead, Atomic 

Energy Commission, and J. R. Huff- 

man, Argonne National Lab. (Below) 

L. B. Emlet, Oak Ridge National Lab.. 

and Stephen Lawroski, Argonne Na- 
tional Lab. 


“Chemical 
were pre 
Oak Ridge Na 
and Stephen Lawr 
National I 
John R 
National | 


over the 


papers, “Radioisotopes” and 
Problems in Atomic Energy” 
sented by L. B. Emlet 
tional Laboratory 


oski, 


respectively 


aboratory 
Huffman, Ar 


aboratory, pres 


Argonne 
gone ided 


symposium aml was respons! 


ble for its organization 

The Institute's 
trial Waste Disposal of 
Hioak, Mellon 


gave evidence of its 


Indus 
which R. D 
Institute, ts 


Committee on 


chairman 
activity in the 


presentation of a ten-paper imdustrial 


Waste symposium extending two 


Renn, 


related how 


over, 
Charles 

Johns Hopkins University 
the physiological and 
fish, subjected to 
environments polluted by various chem 
imadustrial 


techni al 


biochemical re 
“ hich were 


sponse of 


icals found in wastes, were 


General Electric Co.; 


{. C. Warner, President-elect Carnegie 
nstitute of Tech. speaking at Presi- 
dent’s Luncheon. A. White, Uni- 
versity of Michigan, F. J. Curtis, Presi- 
dent, A.L.Ch.E. 1949, and E. R. Weid- 
lein, President, A.I.Ch.E., 1927 and 1928. 


Charleston plant on the Kanawha River. 
The problem of 
said 


stream pollution, he 


becomes acute in this river at con- 


Members, panel discussion on “Training in Industry of Young Engineers.” K. s 


McEachron, Jr., 


Waste Di 


P. D. V. Manning, discussion leader, Int 
and A. J. Johnson, Shell Development C@ 
Hoak, Mellon Institute, presiding, and Coa 


Renn, Hopkins University, at microphone 


fittiess \l 


avoid certain 


used as a criterion of water 


though the fish tended to 


conditions and were able to detect min 


ute amounts of some materials, they 


were unresponsive to larger concentra 
tions of several extremely 
als. Mr. Renn’s paper 
Physiological Tests of 


und Treated Wastes.” H 


comprehensive 


toxtc mater 
was entitled 
Water Quality 
D. Lyon gave 
case study of the prob 
faced by the Carbide & 


Corp. relating 


lem Carbon 


Chemicals to their South 


litions of low flow which occurs twig 
At that time the total industrial 
use of water ts about one and one half 

total Although 
this is tor cooling puf® 
poses and is returned uncontaminated t@ 
the river, the Je 
creases the oxygen in solution with the 


a veart 


times the river flow 


most ot usage 


heating of the water 
result that oxidizable wastes are 
and 
control is now 


and Mr 


not de 


composed The Carbon 


program of waste m its 


fifteenth year Lyons reported 


B. W. Gamson, Great Lakes Carbon Corp.; W. A. Selke, Yale University; R. C. 
Werner, Mine Safety Appliances Co., and W. H. Zinn, Argonne National Lab., 
speakers at (echnical sessions. 
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C. D. Helm, Mellon Institute, Chairman, Pittsburgh Committee on Hotel, Housing, 
Information and Hospitality; C. C. Long, Chairman, Pittsburgh Executive Com- 
mittee, St. Joseph Lead Co.; C. J. Sindlinger, Mellon Institute, and J. K. Rice, 
Cyrus William Rice Co., both members, Registration Committee. 


that the river which originally did not water treatment when the other two are 
start to recover its oxygen balance even msufficient. EF. A. Pearson and Clair N 
25 miles below the plant, under condi Sawyer discussed waste disposal prob 
tions of low flow is now beginning re lems m the beet sugar industry and the 
covery less than two miles downstream ishoratory studies made by them it 


. J. Healy, Director, A.I.Ch.E.. Monsanto Chemical Co.; C. R. DeLong. 
reasurer, A.I.Ch.E., Consulting Chemical L-agineer, and Hugh F. Beeghly, member, 
Public Relations Committee, Jones & Laughlin Steel Co 


his result has been achieved, he said working out a satistactory solution t 
by three approaches (1) modification of — these problems Treatment of Wastes 
peration to elimmate or reduce wast Resulting from Tank Car Cleanme 
2) separation of wastes tor by-product Operation was the title of the paper 
or separate disposal, (3) use ot presented by G. Gutzeit, General Amet 


AWARDS FOR PAPER PRESENTATIONS 


D. L. Katz, University of Michigan (extreme left), and W. H. Linton, Jr.. 
M.LT. (extreme right), were awarded first place for the presentation of papers 
at the recent A.I1.Ch.E. Pittsburgh meeting he winners were chosen by a group 
of judges under the direction of Walter E. Lobo of The M. W. Kellogg Co.— 
Dr. Katz, for “Effect of Vapor Agitation on Boiling Coefficients for Freon-12." 
by D. B. Robinson and D. L. Katz; Mr. Linton for “Mass Transfer from Solid 
Sha to Water in Streamline and Turbulent Flow.” by W. H. Linton, Jr.. and 
T ga Sol Weller (middle) won honorable mention for “Engineering 
Aspects of the Separation of Gases by Fractional Permeation Through Membranes,” 
by Sol Weller and W. A. Steiner, Bureau of Mines 

Conferring of this award was started in 1949 to serve as an incentive to authors 
for the better presentation of technical papers at A.1.Ch.E. meetings 
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Members, Pittsburgh Public Relations 
Committee: H. L. Kellner, Co-Chair- 
man, Gulf Oil Co.; E. P. Partridge. 
Chairman, Hall Laboratories, Inc., and 
H. B. Keck, Pittsburgh Consolidation 


Coal Co. 
can Transportation Co The wastes 
trom such « peration he said ire un 


usually diverse m character. An inter 
esting method was eventually worked 
out tor the disposal of these wastes m 
shich thev ihsorbed on timely 
yround coal which was subsequently re 
moved from suspension by troth flota 
tion. This coal can then be mixed witl 
widithenal coal and fired under botlers 

Carnegie Institute ot 
lechnolowy. lead the discussion the 
vmiposia on phase equihbria which was 
held on Wednesday morning. Five pa 


pers were presented all contributing t 


chemical engimeers need of better 


the 
vavs to evaluate accurately the physical 
properties Of various materials, B 
Webb. L. ¢ Rubin and Leo Friend 


Mo Kellogg Co. reported on “La 


Vapor Equilibria m Light Hydro 
carbon Mixtures Some Methods ot 
ntal Determmation of Vapor 


whibria sas the title of a 
igre H H Keamet 
Cahtorma Institute of Technology 


Liquid Eq 
- 


paper by 


talhland’s paper was concerned 
th the fugacity of vapor nuxtures 

M. J. Rzasa, J. B. Optell and E. D. Glas- 

i Stanolind Oil and Gras Co. presented 


i paper concerned vith the critical pro 


perties and equilbbrium constants tor 
omplex bydrocarbon systems Devel 
opment Isothermal and Isobar 


Equations for Vapor Liquid Equih 
im Non-Ideal Systems,” by James 
Coull and Kuo-tsunge Yu. University ot 


Vennsvivania. was the concluding paper 

k lu Ml We chemn il engineering 
consultant and chairman of the Insti 
tute’s Committee on Professional 
ition was moderator at the panel chs 


cussion entitled “Protessional Licensme 
of Engineers Members of the pane! 
vere | \. Holbrook, University ot 
Pittsburgh. |. F. Fairman, Consolidated 
Fihson Company of New York and 7 
Leware National Coune: of Stat 


Boards of Engineermmg Examiners. Dr 
Weiss n hus mtroductory remarks. re 
rted the results of a poll of member 

‘ mlinned fag 4 


‘ 
Be 
Pag 
3 
‘<4 
~ 
¢ 
} 
: 
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eater 


Foster WHEELER CorRPORATION, 


Deep in the heart of the 
nation’s chemical 


economy is... 


TEXAS 


... Site of the next 
A.1. Ch. E. Regional Meeting 


J. A. LEE 


Southwestern Editor, Chemical Engineering 


ABULOUS Texas’ industrial ex 

pansion attracted chemical engineer- 
from all parts of the United States to 
Houston four years ago for a regional 
Institute of 
Those 
regional 
March 1, 1950. at 
Hotel will find a chem- 
that has doubled in 


meeting of the American 


Chemical Engineers engineers 
who return for the 
Feb. 26-28 and 
Houston's Rice 


ical industry 


meeting 


size 


m that amazingly brief period. At pres 
ent the value of the plants is estimated 
at 700 million dollars. And this total 
does not include either the plant expan- 
sions now under way or the projected 
expansions 

Chemical plants that have been com 
pleted in the Southwest very recently 
or are under construction include 


Aluminum Company of America, Port 


and Carbon 
Texas City, viny) re 
Carthage Hydrocol, Inc., synthetic 
other petroleum products and 


metal; 
Chemicals Corp 


Lavaca arbide 
sims 
gasoline 
chemicals; Commercial Solvents Corp 
Sterlington, La., synthetic 
Corn Refining Co 
Christi 
mond 


methanol ; 
Products Corpus 


starch, oils, ete.; Dia 


Dallas, increased sod 


dextrose 
4 
on page 17) { 


Alkali Co 


(Continued 


From left to right: J. > & Franklin, Chairman. South = Section; C. E. Lyon, Co-Chairman, Houston Meeting; 


A. Kobe and Mark Hopkins, Co- 
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| 
q Bobs why 


A Badger plant is not like Topsy 
it doesn’t just grow. A Badger 

built plant is thoroughly planned and planned with 

Magination and experience. 

This planning is apparent in orderly layout of all component parts 
w easy operation and efficient control. It is apparent in the location 
pf equipment for ready access when maintenance or replacement is 

quired. 

Less apparent, but of equal importance, is the attention paid to 
niger range factors such as the need for future expansion and the effect 


t reasonably foreseeable technical developments and improvements. 


When your plant is designed 


nd constructed by Badger, the 
alue of this planning is quickly 
emonstrated by operational 


onomy and production quality. 


B. BADG R & ‘Sons 


& OF STONE & WEBSTER, INC 


“BOSTON 14 NEW YORK PARIS. 


(Continued from page 15) 


ium silicate production; E. 1. du Pont 
de Nemours & Co., Victoria, nylon salt 
intermediates; Esso Standard Oil Co., 
Baton Rouge, iso-octyl alcohol; Fron- 
tier Chemical Co., Denver City, Tex. 
increased caustic soda and chlorine pro- 
duction ; Finney Chemical Corp., Hous- 
ton, ammonium sulfate; Gulf Chemical 
Co., Houston, sodium and calcium phos- 
phates; Jefferson‘ Chemical Co., Port 
Neches, ethylene oxide, ethylene glycol 
and other petrochemicals; McCarthy 
Chemical Co., Winnie, acetaldehyde, 
methanol, formaldehyde ; Rohm & Haas, 
Houston, raw materials for acrylic re 
sins; Stanton Chemicals, Corpus 
Christi, aromatics and derivatives ; Ten- 
nessee Eastman Corp., Longview, acetic 
Some 
of these plants as well as others in the 
Houston area will be visited by the vis- 
iting engineers. 


acid, acetaldehyde and alcohols 


Bull Sessions 


One feature of the Institute's regional 
meeting will be informal discussion 
groups on Monday evening. R. L. Mur 
ray of Hooker Electrochemical Co., will 
head a discussion on training of chem- 
plant supervisors. William P. 
Schambra of Dow Chemical Co. will 
carry on a session on chemical plant 
surface protective coatings. S. D. Kirk- 
patrick, editor of Chemical Engmeering, 


ical 


Fifty Per Cent Caustic Soda Evaporators at Plant of Diamond Alkali, Houston. 


has promised to start the discussion of 
What's New. Dr. Carl F. Prutton of 
Mathieson Chemical Co. will lead the 
discussion on the relations of the uni 
versities and industries in educating and 
training chemical plant technical per 
sonnel and J. Sharp Queener, general 
assistant manager of the Safety & Fire 
Protection division of E. |. du Pont de 
Nemours & Co., will conduct a discus 
sion on chemical plant safety. 


Ladies Program 


\ program has been arranged by Mrs 


Aerial view of Sheffield Steel Plant in Houston. In the left foreground is the office 
building. Center foreground shows the buildings housing the open hearth furnaces 


and various r 


olling mills. In far background at left, are coke ovens which manu- 


facture coke from Arkansas and Oklahoma coal and, right, the blast furnace which 


makes pig iron from East Texas ore. 
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Gaines N. Houston, head of the Ladies 


Committee, On Monday the group will 
River Oaks 


followed by a 


be taken on a tour of the 
area coffee 
party at the home of Mrs. John Baird. 


residential 


In the afternoon the group will visit the 
Museum of Fine Arts. Later tea will be 
served at the Shamrock 

On Tuesday the 
lunch and see a style show in the Em- 
Room at the Rice Hotel. In the 
evening they and their husbands will at 
tend the banquet at the Rice. 

Lunch on Wednesday will be at the 
Pine Forest Country Club. Those who 
wish may shops in 
Houston, 


ladies will have 


pire 


tour the antique 


Chemical Engineering Papers 


In preparing the technical program 
ior the meeting, particular attention has 
been given to making this as diversified 
Mark Hopkins and Ken 
neth A. Kobe co-chairmen of the pro 
gram committee have attempted to de 
velop the program so as to give ample 
space to materials which would demon- 
strate the diversity of interest in the 
region. This will explain the absence, 
at least 
strictly petroleum papers. 


as possible 


in the general paper session of 


The tentative program calls for ses- 
sions on phase equilibrium, waste dis- 
posal, ultrasonics, alkali-chlorine and 
general subjects 

The phase equilibrium program is be 
ing handled by Dr. Wayne C. Edmister 
of Carnegie Institute, of Technology. 
The symposium will consist of eight or 
nine papers occupying two sessions ot 
the meeting 
under 
Thompson 


Ultrasonics is 
Dr. Dudley 
chemical 


supervision of 
department of 
Virginia Poly- 
18) 


engineering, 


(Continued on page 
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TEXAS 


(Continued from page 17) 


Blacksburg, Va. Two 
Harold W 


Ultrasomics 


technic Institute 
papers have been scheduled 
Danser, president of the 
will 
omsider in detail industrial applications 
to the umd W Hi 


Jansen of General Electric will present 


Corp, will present a paper which 


1 paper on methods and equipment re 
quired for generating ultrasonic energy 
Dr. Richard D. Hoak, of the Mellon 
Institute, working in the field of waste 
disposal has arranged for the presenta 
Pollution Abate 
ment and Industrial Water Management 
by Dr, Charles F. Hauck 


methods of approach to the 


tron of two papers 
will deal with 
pollution 
ibatement problem as well as methods 
tor study and final solution and remed 
ial measures The 
paper has been prepared by FE. L. De 
marest and W. Kobhlins 
presents examples ot the use of various 
equipment tor the 


to be taken econd 


This paper 
solution of 


speci hc 


waste disposal problems From these 


pecihe instances summarized, equipment 


cost and an analysis of the economn 
aspect of the various types of waste «i 


posal problems have been dealt with 


Alkali-Chlorine Industry 


\ symposium of six 
kali-chlorine industry has 
ranged by Dr. ¢ b 
particularly 


papers on the 
been at 
Prutton This i ‘ 
sgmiheant subject tor pre 
discussion m= this 
Hubbard 
Operating Currents tor 
Cell RK. B. MacMullin has taken as a 
subject, By products of 
Cells. W. I 


scribe Use of 


entation and 
Db © 


area 


will discuss Optimum 


Hooker Type S 


Amalgam Type 
Chiorine Badger will ce 
Producing 
High Concentrations of Caustic. Robert 
M. Crawtord has Chiorimation 
HiCl and Air, Charles 

talk on the Copper 
(Chlorme 


Dowtherm im 


chosen 
Of Organics by 
I’ Robert 
Chioride Cell 
Hel) 

The symposium of general papers in 


by W 


will 


Process 


trom 


cludes one \ Pennington on The 
Evolution of a New Refrigerant This 
will deal with the approach to a 


research problem and 


paper 
pecihe presents 
search 
techmeal data and final 
obtained 


m example of the method of 


slong with the 


results interesting 


thermodynamic test 


this development work 


were involved in 
A paper dealing with diffusion rates 
m the extraction of solids 
be presented by W. P. Armstrong 
tative 


will 
Ten 
been made for 


porous 


irrangements have 
i paper on graphical solution of Steady 
state countercurrent 
B. Fiteh 
on the centrifuge tts 


by C. M. Ambler 


with tundamental principles which gov 


transter problems 
Another paper will be 
process potentials 


This paper will deal 


ern the use and application of centri 
fugals in the held 
M. 1 s slated for a paper 
om reaction kinetics. It will deal with 
rates in the tsobutene 


chemical process 


Howerton 
reaction butane 
sulfuric acid system 

\ paper on graphical solution for ex 
distillation prob 
scheduled 
paper is 


tractive and ternary 
lems by J. M 


for the 


Chambers is 
his 
of considerable work on 
distillation, particularly as 
separation ot 


general session 
the outgrowth 
extractive 
applied to the solvents 
from complex mixtures formed as by 
products in the Fischer-Tropsch proc 


Student Session 


Prof. W. W. Akers is organizing a 
student Students from Rice 
Institute, Texas University and Texas 
\ & M College will take part. Their 
deal with recent develop 
ments mm either unit operations or chem- 


session 


papers will 
wal processes 
With regard to the student session, it 
ts the hope that through this arrange 
engineers 
1 meeting and at 
the same time feel that they have had a 


ment the younger chemical 


can get more out ot 
definite contribution to it while the older 
to look 


some of the modern 


engineers will have a chance 


back and also to see 
concepts in fields in which they may 


have become unfamiliar 


Plant Trips 


\ variety of plants has been selected 


tor the members and guests to visit 
Houston 

Humble Oil & Refining Co. operates 
one of the installations of its 
The refinery has a 
225,000 
bbl. /day, a thermal cracking capacity of 
71.200 bbl. /day, a 


of 17.000 bbl 


They are all m or near 
largest 
type im the nation 
crude onl 


charge « apacity ot 


relorming capacity 
and a fluid catalytic 
cracking 25.000 bbl day. 
Humble ts presently engaged in increas- 
ing its crude distillation 
18.000 bb! 
ethyl ketone dewaxing plant was put on 
stream im 1948 


lar run of 


day 


capacity of 


capacity by 
day. A new benzol-methyl- 
In addition to the regu 
buta 
xvlene, and other solvents 


petroleum products 


chene, toluene 
ire produced 
Shell Oil Co.'s refinery at Deer Park 
great deal of construction 
Recently a $20,000,000 lubri 
oil plant built; this plant 
processes 2.300 bbl. of oil /day Shell 
} large 
1946, a $25,000,- 
built The 
maintains a crude 
110.000 bbl. ‘day 
20.008) 
capacity oft 
fund 
25,000 bbl 


has a 


ictivity 
cating Was 


ms also recently completed a 
mamntenance shop In 
OOO catalytic cracker 


Deer Park 


ni charge 


Was 
refinery 
capacity ot 
is thermal cracking 
bbl lay i 


capacity ot 
retorming 
catalytic 


dav 


bbl. ‘dav, and a 
cracking capacity of 
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Shell Oil Co.'s exploration and re 


search laboratory is located in Houston 
on Bellaire Boulevard. It was completed 
in 1947 at a cost of more than $1,000 
000. Floor 45,000 sq.ft 


provided in the laboratory 


space ot Was 
I mphasis 
here is on research and development in 
and tools and 


exploration production 


methods rather than 

Shefheld has Houston 
1942. The company is engaged in the 
production of pig iron and steel from 
East Texas ore, Central Texas limestone, 
and Oklahoma and Arkansas coals. In 
addition to the 


refinery practice 


been im since 


usual steel products, 


tencing nails, barbed wire, etc., are pro 


duced. Rec ently othetals of the company 


pipe 
Houston to be operated by 
and the A. ©. Smith 
plant reportedly will 


announced the construction of a 
plant in 
Shefheld 
This pipe 
$5,000,000 

Diamond 
Houston 
operations in a_ recently completed 
$14,500,000 plant on the Ship Channel 
Plant 325 
Products manufactured are caustic 
chlorine, and perchloroethylene Re 
ports indicate that 220 tons of liquid 
chlorine and 240 tons of caustic in addi 
tion to perchloreethylene are produced 


Corp 


cost 


Alkah is a 


The company is carrying on 


neweomer 


covers an area ot acTes 


» Mathieson Chemical Corp. has a vital 
witerest in Gulf Coast chemical devel 
opment. The company recently acquired 
two H,SO, and 


producers, namely 


fertilizer 
Southern Acid and 
Sulphur and Standard Wholesale Phos 
phate and Acid Works, Inc. Mathiesor 
Chemical, the nation’s fifth largest pro 
ducer of alkalies, manufactures the fol 


phosphate 


lowing products in the Gulf Coast area 
H,SO,, ammonium phosphate, ammon 
tum sulfate, phosphoric acid, phosphate 
and sultur 

Champion Paper & Fiber Co. oper 
ates Hamilton, Ohio, Canton 
N. C., and Houston The Houston 
plant covers one-half the site of 162 
the Ship Channel. It ranks 
hith im the industry. It is a leading 
Champion Paper 
its three plants employs 
Sales approximately 

and 


mills at 
Tex 


actes on 


maker of white paper 
& Fiber in 
2.300 men 
equal $100.000,000 
450,000 tons. The Houston plant has 
undergone a postwar expansion of 
$7,000,000, plus a recent addition of a 
1,000-ton paper machine 


some 


capacity 1s 


Consolidated Chemical Industries has 
been in operation since 1917 and it em 
They 
sodium sul 
ind alum 


ploys approximately 250 people 
manutacture H,SO,. HCl 
fate, sulfate of alumina 


Lone Star 


Cement Cs tounded 
in 1916 and is located on Manchester 
Road on a 16.18 acre Its produc 


tion capacity is equivalent to 2,000,000 


Was 


site 


(Continued on page 26) 
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An amber liquid. 
Moleculor weight 
Boiling range ct 10 mm. Hg, 

5-95% 136.6-193.5°C. 
Specific grovity ot 25 25°C. 1.021 
Freezing point below 
Refractive index ot 25°C. 

Flash pomt 
Fire powt 


(DL ANB, 


CHEMICALS 


INDISPENSABLE TO INDUSTRY 


AND AGRICULTURE 
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look to DOW for 
| — 
Acetone @ 
Benrene 
SOLUBILITY: 
(approximate), 
PROPERTIES: @roms per 100 | Ether is @ 
Water 0.1 
4 
4 
The Dow Chemical Company 
= Dow ___ 
Compeny 
! 
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Shown above is a new plant for the manufacture of fine chemicals by organic 


L1.T. OFFERS CHEM. 
ENG. FELLOWSHIP 


‘ 

Illinois Institute of Technology is 
now accepting applications for the 1950 
Standard Oil Company (Indiana) fel 
lowship in chemical engineering, a 

cording to Dr. W. A. Lewis, dean vo! 
the graduate school 

The award of $1 7” will be made to 
uccesstul applicant lhe only 
Btipulation made in the grant is that the 
research deal with some phase of chem 

Bacal engineering of general interest to 
Rhe petroleum industry 


If the two leading cancdhates are elg 
ible for benetits ander the G.I. Bill of 
Right 
ship 


each will be awarded a tellow 


Term of the fellowship will begin 
September 1950. Applications must be 
received by March 15, 1950. Further in 
formation and application blanks may 
be obtained from the Dean of the 
Illinois of 
Technology. Chicago 16 


Graduate School 


ENGINEERS HONORED 
BY ENG. INST. CANADA 


By unanimous vote, the Council of 
The hngineering Institute of Canada 
recently elected four engineers to Hon 
wary Membership the = Inetitute 
They are |. B. Chalhes, vice-president 


und «executive engineer, Shawimgan 


synthesis at the Groton (Conn.) site of Chas. Pfizer & Co., Inc. Although Pfizer's 
plam in Brooklyn has been producing fine chemicals by both fermentation and 
synthesis methods, the new Groton plant will balance the company’s capabilities 
to produce chemicals by the most expedient and economical methods. Products 
being produced initially at the new Groton unit include caffeine, theophylline, and 
other related compounds, used principally in the manufacture of pharmaceuticals. 
Production of synthetic caffeine will augment manufacturing facilities of Pfizer's 
Maywood (N. J.) plant where caffeine is prepared from natural sources. 


Water & Power Co., Ltd, Montreal; 
Lillian M. Gilbreth, consulting manage 
Montelair, N. Su 
Frank Whittle, inventor of the jet en 
gine: and Clarence R. Young, former 
dean, Faculty Applied Science and 
Engineering, University of Toronto 


ment engineer 


DU PONT CONTINUES 
GRANTS-IN-AID 


The Du Pont Company has author 
ized, for the second vear, $100,000 for 
grants-in-aid to universities to “stock 
pile” knowledge through the advance- 
ment of fundamental science 

These grants-in-aid are for unrc- 
stricted use in the field of fundamental 
chemical research This plan of assts 
tance was imaugurated last vear bv 
Du Pont on a trial basis 


The grants are for the 1950-51 
wademic veat Thev provide $10,000 
for each of 10 universities, all of which 


received similar awards from the com 
pany for the present school year. The 
company also provide $20,000 to the 
University of Chicago for a calendar 
vear 1950 membership in its Institute 
for the Study of Metals 

The universities select the researc! 
projects for which the grants will be 


usec. the niv stipulatio 


being that they 
x free from any commercial implica 
tions at the time the work is imitiated 


The company emphasized that ther: 
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shall be complete freedom in the com- 
munication and publication of the re- 
sults of the research work supported by 
the grants 
Institutions which will receive 
$10,000 grants each are: California In 
stitute of Technology, Cornell Univer 
sity. Harvard University, Massachusetts 
Institute of Technology, The Ohio State 
University, Princeton University, Yale 
University, University of Illinois, Uni 
versity of Minnesota, and University of 
Wisconsin 


REACTOR TRAINING 
SCHOOL BEGUN 


Advanced training in the field of re- 
actor development will be given govern 
ment and industrial scientists and engi 
neers at a newly established Atomic 
Energy Commission Reactor Develop- 
ment Training School at the Oak Ridge 
National Laboratory 

The emphasis on the new school will 
be to supply as quickly as possible scien- 
tists and engineers with formal training 
in reactor development. The students 
will fall into three categories: a. Engi- 
neers from industrial organizations who 
will remain on their companies’ payrolls 
while attending the training school. b 
Employees of other atomic energy lab- 
oratories or other government agencies 
detailed to Oak Ridge for training. c 
Recent college graduates hired by Oak 
Ridge National Laboratory who will be 
trained as regular employees and will 
then be available for transfer to reactor 
groups throughout the atomic energy 
program 

Present plans call tor about 60 stud 
ents to be trained at one time, about 30 
students in categories @ and 6 and an 
additional 30 in category c. The school 
will operate continuously. All students 
will be required to have complete secur- 
ity investigation and clearance and the 
lectures and study material will be clas 
sified. Selection will be made by the 
Commission from qualified applicants 
on the basis of the need of the organi 
zation with whom its applicant is afhl 
iated for personnel trained in reactor 
development, its potential contribution 
of the applicant to the AEC programs 
and his academic record 

The shortage of trained men in the 
reactor development field has seriously 
hampered the national program tor de 
sign and construction of new types of 
nuclear reactors 

Dr. F. C 
rector of the training division of the 
Oak Ridge National Laboratory has 
been named director of the Reactor De 
velopment Training School 


Von der Lage, former di 
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INDUSTRIAL NEWS 


(Continued from page 20) 


HOOKER HAS ALKALI 
STEEL DESCALER 


Hooker Electrochemical Company, ot 


Niagara Falls, N. Y., is making avail 
able generally both a product and a 
process which may replace the classi 
method of cleaning steel and other 


metals in an acid bath 


The Hooker pat 


ented descaling process based on a 
fused alkali bath and up te the present 
has been used in a relatively small num 
ber of The 


develop 


commercial imstallatiuons 


new process resulting from 
1937 and 
144 


mately 40 units operating in 31 plants 


ments starting in introduced 


on a small scale in has approxi 
Over 20 different individual applications 
of the process are in use at the present 
tume but current expermmental work in 
dicates that even more applications are 
possible 

The process makes use of a fused al 
kali bath 
and a short acid dip tor most applica 


followed by a water quench 
For stainless allovs a second dip 
n nitric acid is used to brighten and 
the tew indus 
16 differ 


have 


passivate the surface. Ir 
trial installations to date 
ent 


over 


types of ferrous metals been 


descaled. Among these are high alloy 


steels, tool steels, cast tron and wrong hit 
iron 

Although the process was originally 
developed for descaling stainless steel, it 
has 


satile m 


since been found extremely vet 


its applications. In desanding 
castings for example, it completely re 
moves the sand and exposes any pitting 


or pocketing due to faulty casings 


The Hooker ce scaling process ts gen 
erally appheable to any metal or alloy 
Which ts not attacked by molten causti 
soda at 930° F One of the first fused 
Balt «descaling methods, known as the 
electrolytic caustic process, was imtro 
duced thirteen vears wo by the Llooker 


Company. The method was m use for 


several years, but was never widely ac 


cepted on a large scale 


Attempts were made to apply this 
method to stamless steels which were 
ust beginning to become commercially 
important, but their high electrical re 
sistance made it unsuitable. Acid pick 
ling took an excessively long time in 
most cases precluding the possibility ot 
continuous treatment by this method 


Some forms required as many as tour 
successive  annealing-pickling opera 
tions. Thus base metal losses were high 
averaging between | and 2 per cent tor 


each cleanmg. In addition material was 


often badly etched 
To overcome  thes« shortcomings, 


Hooker developed a new pre which 


descales without pitting or loss of base 
Mill heat treating scale 
rust are all to an acid 
soluble oxide. Acid consumption is rela- 
tively small and the salt bath 
used for years with only small additions 


metals scale 


and converted 


may be 


to replace drag out 

For the salt bath a mild steel tank is 
used and any of the three conventional 
heating 
(external gas firing 


methods of may be employed 
immersion tubes of 
various types or immersion electrodes) 


Except for temperature controls, no 
auxiliary equipment is required. As a 
result many types of galvanizing or heat 
treating baths can be converted by sim 
ply removing the contents and charging 
with Virgo Salt. Other 


quired is relatively simple 


equipment re- 
consisting of 
a tank for water quench and an acid dip 
tank 
tank for nitric acid dip is needed 


For stamless steels a second acid 
For 
hatch operations a traveling overhead 
monorail crane handles work from one 
tank to the next 
able to continuous work for strip wire 
amd wire rod 


The process ts applic 


NEW GRANTS FOR M.LT. 


Industrial grants-in-aid totalling 
$800,000 to the Massachusetts Institute 
ot Technology have been announced by 
Dr. James R. Killian, Jr., president of 
the Institute The total 
gifts to the Institute in its current de 
velopment program to $6,526,914.02. 

Grants announced included $250,000 
from the United Fruit Company of 
Boston; $50,000 from an unnamed 
Massachusetts $250,000 
the ¢ Research and 
Development Company of New York 
and $250,000 from the Standard Oi! 
Company of California 

The United Fruit grant, “to support 
the Institute's program of research,” is 
earmarked to be 
and 
may 


grants bring 


corporation 


trom ibes Dervice 


with endow 
until the 


be expen lew! 


invested 


ment other tunds prin 


cipal mutual 
igreement between the company and the 
Institute, the 


tunds to be allocated each vear to fields 


upon 


income from invested 

jomtly selected by the two parties 
These fields include such projects as 

the Food 


the 


Laboratory tor Biology and 
Fechnology armel the 
Institute 


trom the 


entire range ot 


activities that are unclassified 


mint of view Of government 


security. Income from the fund may he 


apphed to tellow ships operating ¢x 
pense and other appropriate types of ex 
penditures 

The Standard Oi! Company of Cal 
that a 
of its grant be apphed to chemical 
and 
engineering 
lubrication 


fornia “substantia! 


part 


spree ihed 


engineering chemistry nuclear 
research 


and 


and and 


projects im 


science 
triction 


wear and corrosion 
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The Cities Service Research and De 
velopment Company grant sustaining 
M.L.T.’s current development program 
is to be applied to research and develop- 
ment work in the fields of nuclear 
physics and chemistry, mechanical engi- 
neering, and and chemical 
engineering. The grant is pay.ole at 
the rate of $50,000 a year. 


chemistry 


ECUSTA PAPER BOUGHT 
BY OLIN INDUSTRIES 


Olin Industries, 
censed recently by 


Inc., which was li 
Du Pont to make 
cellophane, purchased the Ecusta Paper 
Corporation at Pisgah Forest, North 
Carolina, and will launch its entrance 
into the cellophane industry through lo 
cation of its facilities at that 
plant. 

In announcing the purchase of the 
Ecusta Company, J. M. Olin, president, 
the facilities acquired would 
shorten by four to six months the time 
required for Olin Industries to begin 
the manufacture of cellophane 

The 
cigarette paper 


initial 


said 


Ecusta company manufactured 
the 


processes of these products are similar 


and manufacturing 
to the manufacturing processes used in 
making cellophane 

“The 
ready has sufficient capacity for supply 
ing and 
the power to the &8-machine cellophane 
installation which we propose to make 
at the outset,” Mr 


Ecusta Paper Corporation al 


treated water, steam most ot 


Olin said 

Ecusta will continue to produce its 
present line of high grade paper, since 
existing facilities will not be disturbed 
by the cellophane manufacturing instal 
lation. The purchase price involved in 


the transaction was not announced 


DPI DISSOLVED 


Distillation Products, Inc., the wholly 
Kodak 


separate 


owned subsidiary of Eastman 


Company, was dissolved as a 


corporation and became a division of 
the parent company on December 25 

The new Kodak division will be 
nown as Distillation Products Indus 
tries and thus retains the initials DPI 
widely used in its advertising 

The division will continue the sam 
manufacturing and selling activities 


with no change in personnel 
DPI is a pioneer in molecular distilla 
tion processes and was owned and ru 


jointly by Kodak and General Mills 
Inc., from 1938 to July, 1948. At that 
time Kodak purchased General Mills 


interest 

Main activities of DPI are the pro 
the manutacture ot 
high-vacuum equipment and the mak 
stills 
ndustry 


duction of vitamins 


ng of molecular widely used iv 


the chennecal 


January, 1950 


be 
- 
_ 
‘age 
— 


There are differences in the application of centrifugal energy making one 
centrifuge the best answer to your particular separating or clarifying problem. 

Each centrifuge below has a specific function which makes it preferred 
over others under certain conditions. 

The Sharples Corporation alone manufactures the complete line. Therefore, 
after analyzing your problem, a Sharples engineer can make a truly unbiased 
recommendation. He is always at your call. 


(0-2-CENTRIFUGE 


A disc type centrituge en.pioying 
the the stratification principle of 
orce commercially avariable. separating efficiency com. 
Can separate immiscible liquids bined with high through put 


with y small capacity. 
im specific gravity. , 


This dise-type clarifying of separating 4 high capacity centrifuge used for the 

centrifuge intermittently and automatically from liquids. this high capacity centrifuge of solids trom liquids, the dettamee a 
can efficiently handle slurries with 15 to hquids or the classification of solids. Capable 
60% solids. of handling 8 wide variety of solids. 


SHARPLES CORPORATION 


2300 WESTMORELAND PHILADELPHIA 40, 
STON NEW YORK » PITTSBURGH CLEVELAND 
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j 
A high efficiency dise-type cen- 
trituge that continuously discharges ae 
solids as well as performing the 
claritying or separating function, 
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ANNUAL MEETING 


(Continued from page 12) 


ot the A.L.ChE. which was made to de- 
termine what percentage held profes- 
sional engineering The poll 
showed, that of those replying (20% of 
58% of active 
members and 20° of the junior mem- 
bers were licensed. An active discus- 
sion from the floor on the pros and cons 
of engineering registration followed the 
formal remarks of the panel members. 

A panel discussion on “Training of 
Young Engineers Within Industry” was 
organized and led by P. V. D. Manning, 
Minerals and 
of the Institute's 
Protessional Guidance 
Speakers on the panel were K. B. Mc 
Eachron, Jr., General Electric Co., A. 
J. Lange, Joseph E. Seagram & Sons 
Inc., Jesser McKeon, Westinghouse 
Electric Corp., and Webster N 
Carnegie Institute of Technology. The 


licenses 


the membership) 


International Chemicals 


and Chairman 


Committee on 


Jones 


discussion was divided into two parts 
Part | was concerned solely with what 
ndustry could do alone adequately to 
graduate engineers to fill the 
positions arising in their organization 
and Part IT took into consideration uni 
versity and industry working along co 
operative lines and their joint responsi 
bility to provide the right kind of engi- 
neering traming 

Many of the general papers on the 
Pittsburgh technical program pertained 


train 


to heat transfer and distillation studies. 
wo papers on the heat transfer charac- 
teristics of liquid sodium-potassium al 
loys were presented, This alloy is of in 
terest as a possible cooling medium for 
nuclear reactors. Richard N Oak 
Ridge National Laboratory, reported on 
methods of predicting heat transfer co 
of 


Lyon 


alloys of these metals and 
compared the empirical predictions with 
experimental data. “Heat Transfer with 
Alloys” was 
other paper by R. ¢ 
Werner, FE. C. Ring and R. A. Tidball, 
of Mine Safety Appliances Co. Fluid 
solids systems received attention in two 

Mellin In 
Lev i, 


Bowman re 


Sodium- Potassium Liquid 
the title of the 


Bowman 
the other by Max 
Mines. J. R 
ported the development of a mathemati 
the fluidized state on a 
He said that the 
important as a 


papers one by |. R 
stitute, 


Bureau of 


eal analysis of 
semi-quantitative basis 
analysis was mainly 
guide in understanding the mechanism 
of fluidized systems and was in no sense 


quantitative enough to be used for de 


purpose 


r. K 


and W. H 
presented results of an 
Mas Transfer 
Water im 
The 


Sherwood Linton, 
M.1.1 
gation 
Solid 


nvesti 
entitled trom 
Shapes to Streamline 


and Turbulent Flow authors dis 
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cussed the effect of the Schmidt group 
on mass transfer in turbulent flow ob- 
taining data on the rate of solution of 
cast tubes, cylinders, plates and spheres 
of benzoic acid, cinnamic acid and beta- 
naphthol. Test objects were placed in 
water and data obtained in both turbu- 
lent and streamline flow. 

An interesting motion picture study 
of heat transfer and flow characteristics 
of liquids flowing in annuli containing 
plain and transverse finned tubes was 
presented in conjunction with a paper 
on this subject by J. G. Knudsen and 
D. L. Katz of the University of Michi- 
gan. Experimental work was performed 
on a number of tubes, all of the same 
inside and outside diameters but with 
different ratios of fin height to fin spac 
ing. Flow patterns were shown photo 
graphically by the injection of a dye 
into the stream and eddy patterns were 
clearly discernible in the space between 
fins and adjacent to the tube surface. A 
range of Reynolds numbers from 1000 
to 70,000 were investigated. 


RAPID SELECTOR TO 
SPEED LIBRARY SEARCH 


A recently developed type of “me- 
chanical brain” for sifting through 
scientific knowledge to select those facts 
needed for specific research jobs is be 
ing perfected jointly by the U. S. De 
partment of Agriculture and the Atomic 
Energy Commission 

rhe machine, called the rapid selector, 
was designed to help the scientist to 
keep abreast ot new ideas and de velop 
ments in his own and related fields 

The selector operates hke a research 
worker looking through the cards in a 
library catalogue, but at much greater 
speed. With properly coded entries, the 
machine will scan up to 120,000 subject 
entries per minute 
reproduce, on the spot, an abstract of a 


Moreover, it will 


document or, if properly set up, the 
orginal document 

Ihe present working model of the 
rapid selector stems from a 
ot Dr, Vannevar Bush 
the Office of Scientific 
The 


Engineer ing 


Siggeshon 
wartime head of 
Research 


development 


and 
was 
Research 
contract with 
Services, De 


Development 

carried out by 
Associate Ine under 
the Office of 


partment of 


Technical 
Commerce. Continuing 
development to provide greater flex :hil- 
ity m use is being carried on by the 


Department of Agriculture with the 


support of the Atomic Energy Commis 

\ 2000-foot film used in the 
present selector provides space for text 
60,000 


equal number of text pages 


reel of 


abstracts or at 
As many 


ind code for 
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as six different coded entries may be 
made for each abstract or page, or a 
total of 420,000 entries on the entire 
reel. If more entries are needed for 
complete coding of a single item the 
text is repeated, giving space for an 
additional six codes. Since the machine 
scans 500 feet of film per minute, the 
entire reel of film can be scanned in 
four minutes. 

Scanning is done by means of banks 
of photoelectric cells which read the 
code. When the desired information 
comes along the cells trigger a camera 
equipped with a stroboscopic light 
source lasting two-millionths of a sec- 
ond. The short duration of the light 
source will effectively stop the moving 
film, producing a sharp image which 
may be enlarged for convenient reading 

First use of the selector by the 
Atomic Energy Commission will be tor 
the maintenance of records of new re 
search with radioisotopes. Isotope in 
formation will be catalogued by physica! 
characteristics such as the energy and 
type of radiation, by applications such 
as use in medical treatment and diag 
nosis, by method of production, and 
other factors. 

Saving in cost will be effected by sup 
plying atomic energy libraries with reel. 
of film instead of with the equivalent 
number of printed documents 


ENGINEERS DEFEAT 
MANDATORY 
REGISTRATION 


In a test vote of Massachusetts engi 
State 
should keep its present permissive reg 
istration law or adopt a mandatory law 
compelling all engineers to become li 
majority 


neers to determine whether the 


a clear returned 
in favor of the The 
referendum was sponsored by the Engi- 
neering New England and 
the Massachusetts Society of Profes 
sional Ballots mailed 

State's 


two 


censed Was 


permissive law 
Societies of 


Engineers were 
to 10,200 of the 


members of the 


engineers, all 
previous societies 
plus those of the Worcester Engineer- 
ing Societies, the Engineering Society 
of Western Massachusetts and the Pitts 
field Section of the A.L.Ch.E 

Ot the ballots sent, about 42 per cent 
were returned, and 1829 were in favor 
were 
The present 


of the mandatory law, and 2355 
opposed to the legislation 
permissive law has been in effect since 
1941. Last 
changing the 
torm, but 


year a bill introduced 


was 
aw to the mandatory 


was withdrawn because of 
opposition and the understanding that a 
state reterendum would be held 

A.L.Ch.I in the 


three to one 


Members of the 


State voted against the 


indatory form 


4 
3 
ey 
¢ 


10 Months’ Service with 
AICI,, HCI, and FeCl, 


... WITHOUT CORROSION 


This sparger unit — made of Haste..oy alloy C — is used to intro- 
duce gases into a catalytic reactor used in the production of styrene 
for polystyrene plastics and for synthetic rubber. 


Machine marks are still visible on the sand-cast surface of this 
unit, although it has already been in service for over 10 months in 
contact with aluminum chloride, hydrogen chloride, ferric chloride, 
and hydrocarbon gases and liquids at temperatures of 240 to 270 
deg. F. And it is expected to last indefinitely under these severely 
corrosive conditions. The unit previously used required replace- 


ment every three or four months at considerable expense and loss 
of time, 

Hastet.oy alloy C is available in a variety of wrought forms and 
also as conventional or precision castings to meet your requirements, 
In addition to its excellent corrosion resistance, this alloy has high 
strength — even at red-heat temperatures — and it can be readily fab- 
ricated by most common methods. For more complete information, 
write for a copy of the booklet, “Hastettoy High-Strength, Nickel- 
Base, Corrosion-Resistant Alloys,” Form 3361. 


The trede-morks ‘Hoynes ond “Hestelloy” distinguish products of 
Umon Corbide and Carbon Corporation 


Haynes Stellite Division 


Union Carbide and Carbon Corporation 
General Offices and Kokomo, indian 
Soles Offices . 

Detroit — Heuston 


TRADE- MARK Chicago — Clevetend — 
les Angeles — New York — Sen Francisco — Tulse 
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TEXAS 


(Contmued from page 18 
bbl. ‘of 


245 people 


cement yearly and it employs 


Synthetic Rubber recently 
began the production of cold rubber at 
plant 
had previously produced 600,000,000 Ib 
of GRS 


marketed 


the plant it operates in Houston 


plant is government owned The 


The products of this plant are 


under the name of Chem: 


gum. Construction on the Goodyear 
Synthetic 
142 and the 
$13.200.000 


long tons 


Rubber plant was begun in 
cost was 
Rated 


year 


approximately 


capacity ts 


Mexico Is Near 
A post-convention trip to Mexico ts 
an added attraction at the Houston Reg 
ional Meeting of the Institute. The trip 
will be made regardless of the number 


of members and guests who 
ot ging 


one trip will be for five 


sigtity 
their intention Iwo trips have 
been arranged 
for ten days 
taking 
leave the Houston Municipal 
3:30 Wednesday 


Pan American Clipper to Mexico 


days, the other 
No. 1 will 

Airport at 
March l by 
City 


At 


I he group tour 


irriving at 7:49 
will be transferred to 
Prado Hotel for ac 
dinner. On 
all-day 


Cruadalupe 


nonstop 
Mexico City they 


Del 


and 


the tabulows 
ommodations Thurs 
day there will be an 
to the 


I’vramuls of the 


excursion 
and the 
Moon. Fri 
day the group will motor to the delight 


Shrine ot 
Sun and 
tul tower of Cuernavaca 
the davs of Cortez. after 


the drive to picturesque 


lamous since 
lunch continue 
Taxco moun 
retained its 1&th 
Me 


will 


tain villawe, which has 


amd return to 


Saturda 


century charm 
{ity 


be «le tel to a 


that night morning 
iting the 
Fine Art 


atternoon 


tour 
Palace of 
tricts, et I hve 
shopping or relaxation 
sunday the group will leave at 10:30 
by | American Clipper 
back m | ste at 2.03 


comnec tion 


city 
cathedral 
tial d 


tree lor 


resi 


will bee 


arriving 
where 
their 
home town 


2 is tor ten davs 


start trom Hlowston will be mac 
on Wednesday, March 1, by 
\mertecat Clipper irriving at 
Mexico City 1 
Del 


will 


tor at the 

Thursday there 
ursion to the 
Shrine of Guadalupe and the 


Moon 


overmeht tri 


rack 


I’vramnuds 


of the Sun and ruday there 


will be an ( uernavaca 


uml Taxes will 


Santa 


Saturday group 


visit the tin and silver ops of 
the many 


Prisca, and 


ot laxco returning 
sitter lunch 
Sunday ther “ 


gay Floating (sarden 
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and the gondola ride along its flower 


lined canals En route stops will be 
made at Chapultepec Park for the band 
The after 
to at 


a tour ot 


concert and charro parade 
iree tor those who want 
Monday 
Tuesday, an 
off -the-beaten-track trip to the arts and 
crafts Valley of will be 
Here may be Indians 
baskets 

Wednesday 


used for a 


tend the bull tights 


the city will be made 


Toluc a mace 
seen the making 
pottery, ete 

Thursday will he 
Acapulco on the 


and 
trip to 
accommodations 
Amer 
Thurs 
will 


where 
at the Hotel de las 
returning to Mexico City 
Friday, the party 
A.M. for Houston 
tour No. | are 
commodations, $184.36 
$173.86. Prices for tour No 
single accommodations, $261.86 
$254. 


rates are all 


Pacific Coast 


will be 
icas 
day 
leave at 10:30 


Prices tor 


evening 


single ac 
double accom 
modatrons 
2 are 
and double accommodations 
Included im the trans- 


ters between cities and airports, air 
transportation via Pan American World 
Airways, accommodations at the Del 
Prado Hotel Mexico City, all 
meals which may be taken at 


Me 


with complete choice ot 


while im 
any res 
City a la 


taurant or hotel in 


carte menu 


transportation taxes and air 


transportation to Acapulco 

interested im one of these 
Pan American 
Walker Ave 
9331 while at 


Per 
tours should 
World 
Houston 


the convention 


contact 
Airways, 


Tex., or call CH 


Havana by Air 


Members of the Institute who are im- 
terested im visiting Havana may use the 
Hous 


Interna 


them 
Branitt 


opportunity presented to 
ton can fly by 
thonal 


on either a full-week or 


Both 


will leave 
W ednesday 
4:35 


leave 


hive-day 
Hiouston at 10:40 
March 1. arriving at 
PM Those 


Hlavana at 


tours 
A.M 


Hiavana at 


trip 


who wish 
LM the 
Houston at 


may 
9-35 tollow mg 


loo 


ind the office on 


Sunday reaching 


in tume to reach home 
Monday 


Prices varv 


morning 
tor each tour depending 
For 


rooms 


upor the hotel selected m Havana 


the shorter trip prices wu 
to 


double 
an 


vary tron 


single rooms from $182.80 to $138.80 


Prices tor the tull-week uble 


$198.30 to 


tour 


d 
$152.80 


rooms Vary tron 


und im single rooms from $236.80 t 


$154.80. Included in these prices 


the round-trip fare m a DC-4, ¢g 
ransportation trom and to the airport 


n ma and accommodations 


pean plar 


\r vote 


Sealey 


write 
\irwavs 


interested should 
International 


mal Bank 
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MATERIALS OF CON- 
STRUCTION COURSE 
Newark College of Engineering has 
Ma- 
Construction,” 


mstituted a coordinated course on 
terials of 
on the graduate 
cover all types of building materials 
from the viewpoint of service, produc 
preservation, life, etc 

The course is being given by Dr 
Charles L. Mantell with the help of out 
side and 1s 
taking a 


Engineering 


level. The course will 


thon, corrosion, 


lecturers, and specialists 


open to others beside those 
Master's degree 

Information on the course can be ob 
tained from the College at 367 High 


Street, Newark 2, N. J. 


CONFERENCE BY A.C.S., 
SPECTROSCOPY SOCIETY 


The Pittsburgh Conference on Ana 
Applied Spectro 
scopy, which is being jointly sponsored 
by the Analytical division of the Pitts 
burgh A.C.S. and the 
Spectroscopy Society of Pittsburgh, will 
be held at the William Penn Hotel 
Pittsburgh, Pa. Feb. 15, 16 and 17, 
1950. An exposition of modern analyti 
featured. Many 
scheduled for the meeting 
titles as 
Instruments 


lytical Chemistry and 


section of the 


cal equipment will be 
papers are 
‘Progress in 
The In 
Analytical Chemist in a Chang 
ing Scene The Determination of 
Fluoride,” and “The 


Determination of 


meluding such 
Spectrograph 


dustrial 


Spectrochemical 
Magnesium im Cast 


Iron 


FURMAN AND VOLWILER 
A.C.S. PRES. 1951, 1950 


Dr. N. Howell Furman, Russell Well- 
Moore professor ot 
iN.J.) 


veloped new 


chemusty 


who ce 


mat 
Princeton University 
analytical techniques for 
been 
chosen pre sident-elect of the A.CLS. He 
will head the 1951. For 1950 
Dr. Ernest H executive vice 
president of Abbott Laboratories, Nort! 
Chicago, Hl Volwiler 
succeeds Dr Cah 


tort i 


the atomic bomb project, has 
society im 


Volwiler 


is president. Dr 
Linus Pauling of the 


Institute of Technology 


WE STILL NEED JAN., 1949 
ISSUES 


li readers have copies of the Jan 
wary of last vear which have 
already served their purpose, we will 
be glad to pay MO) cents for eax 

Send them to—Chemical Engi 
neering Progress, 120 East 41st 
Street, New York 17, N. Y., post 
paid. Indicate your name and address 
plainly on the outside or inside of the 
package 


ts sue 


¢ 
tye 
x 
H 
nooks 
« a drive to the 513 City 
Xochimileo Houston 2, Tex 
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LETTER TO THE EDITOR 
WIRE RECORDINGS? 


Siu 


rhe program for the Pittsburgh meet 


received by 


which will be held 
in 


ing of the 


m December me 
plenty of time to study the abstracts and 


But mv work 


Was 


decide I wanted to attend 
program just won't let me go that week 
Sure, I can read the papers when they 


are published—several months from 
now, that is, if I don’t miss seeing that 
issue of “C.E.P.” But I am interested 


in them now 

Even if I made the meeting, I would 
miss some papers because two | want to 
hear are being given at the same time. 

There is an answer to this problem 
obvious to me. Why not make wire re- 
cordings of each session? 

Phese could be reproduced in quantity 
and available to individuals or 
companies who were not able to hear 
the paper when it was first given. The 
is started should be very 
reasonable. In fact this project could 
easily be made self-suporting by a slight 
subscription fee the who 
would furnish their own player to use in 
their own office or home 

Finally, the way to distribute them. 
Why not let this be handled by the local 
sections? This would cut out any ad- 
ministrative load and would speed up 
the passing on of a recording from one 
user to the other 

This seems to be so simple a solution 
to a problem that is important to me. 
Why not do it! 


made 


cost once it 


to users, 


Elmer P. Foster, 


Nov. 21, 1949 Scotch Plains, N. J 


TENN. VALLEY PROJECTS 
COVERED IN BULLETINS 


Chemical Engineering Report No. 5, 
Development of Processes for Produc- 
tion of Concentrated Superphosphate,” 
the of 
monographs the Tennessee Valley Au- 


another in series technical 
thority ts compiling to cover its major 
projects. Reports 1 and 2, entitled, 
(General Outline of Chemical Engimeer 
ing Activities,” and “Development of 
Processes and Equipment for Produc 
Acid,” respectively, 
were published recently 


thon of Phosphoric 


bulletins are for sale by the 
of Documents, UL. 
Government Printing Office, Washing 
ton 25, D. C., at the price of 45 cents 
\ lumited number is available for 
distribution obtainable by writing 
Tennessee Valley Authority, 
of Chemical Engineering, Wilson Dam, 
Ala 


I hese 
Superintendent 


tree 
to: 
Division 


‘CHEMLON SEALS ALL AC 


‘CRANE PACKING COMPANY. 


a 
CHEMICALS 
Here's new “John Crane” Phcking whieh is 
-—ihert in such acids as Hydrochloric, Sulfuric, 
Nitric, Hydrofluoric, Hydrobromic, Phosph onic: 
or Acetic _ is not affected by bases like Sodium 
Hydroxide or Potassium Hydroxide. 
don’t investigate Chemlon for 
your chemical sea roblem? Pack a small 
.Our new free booklet describes C on 
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MARGINAL NOTES 


News of Books of Interest to Chemical Engineers 


Titanium—Yesterday, Today and progress in this field. Indeed, Dr Contents of each subdivision of this 
Barksdale has made this an interesting book are incomplete as to the more 
Titanium—Its Occurrence, Chemistry, ¢xperience as he leads the reader worth-while items and include too many 

and Technology. Dr. Jelks Barksdale. smoothly through history, geology, tech- 


mediocre or less valuable items. Among 
The Ronald Press Co, New York nology, commercial applications and the reference books, for example, there 
(1949). 591 pp. $10.00. 


testing procedures of titanium, its min- is no entry under “Chemical Engineer- 

Reviewed by Rollin P. Smith, Chief  erals and compounds. It will be a wel ing.”” Many errors appear due to the 
Development Engineer, National Lead come background for new work. faulty checking and proofreading and 
Co. (Titanium Div.), South Amboy, there are also some inconsistencies 
N. J which were noticed by this reviewer. 
Research and the Library The entry under “Heat Conduction” 

actually deals only with convective heat 
flow and is one of the least useful “Re 


R. BARKSDALE has practically Se oa 
filled the great gap that ha ex ted H. = - 
in the literature of titanium since Thorn- 


i California Press, Berkeley and Los ‘*'e"e Books” that are available on 
ton’s A.C.S. monograph No, 33 was Angeles, Calif. Cisse). 109 pp. Second = cither subject. Some of the entries, such 
published in titanium’s dark ages. “Ti Printing (1949). $4.00 as the Experiment Station Record which 
tanium’ will be the bible and bibliog Reviewed by J. H. Perry, Technical ceased publication with the December, 
raphy of workers in this field and the Investigator, Du Pont ¢ ompany, Wil- 1946, issue, are no longer available. The 
reference of those more casually inter mington, Del 1939 A.L.Ch.E. Chemical Engineering 
ested until, as the subject grows, it is Library Book List is mentioned but the 
again brought up to date HIS compilation is stated to be “the later list, for 1947, is not cited. The 

In a cohesive, well-organized manner revised edition of a syllabus orig- Engineering Index is listed under “Ab- 
a vast welter of references is presented inaliy written to be used with lectures stracts” but is not mentioned under “In 
in readable form. Actually the book con on the use of the library, presented for dexes” except in a sentence under Indus 
sists of a literature and patent survey, engineering faculty members and grad trial Arts Index. There is no mention 
exhaustive and complete, arranged ac uate students of the University of Cali- apparently of either Human Engineering 
cording to an outline which permits fornia who wished to learn how to make or Engineering Management. 
painless access to information for those effective use of library facilities when This reviewer can see a real need and 
: interested in only certain phases of the engaged in research.” The present re- an appreciable market for a booklet on 
ubject vision is hoped to “be of help to those this subject—if a critical and represen 
With titanium currently the “hottest” engineers, always pressed for time, who _ tative list of the principal publications of 
element in the periodic table, its litéra- must find short cuts to printed research the scientific and engineering fields is 
ture scarcely can be kept up to date. Vast materials and to those librarians whose prepared and assembled in an alphabet 
research and development programs are technical collections present difficult re ical or other logical order. Addition of 
continually bearing new fruit in titanium ference problems.” an index and also counsel on the use of 
metal, titanium oxide, single crystals This book is composed of seven major a technical library would be worth while 
itanium organic compounds, titania- sections: (1) Indexes to Periodicals and to the proposed booklet. Such a booklet 
caring porcelain enamels, and titanium Serial Literature, (2) Abstracts, (3) could be recommended especially to 
| ame-proofing compounds. This situa Location of Articles; Identification of student engineers even at $4.00 and 
thon tends to make Barksdale’s book most Periodicals, (4) Bibliography, (5) Re would also be valuable to more exper- 
timely and his determination to present ference Books, (6) The Trade Catalog  ienced engineers 
it praiseworthy Collection, and (7) Standards and Spe- 
‘Titanium” is, as the reader might ex cifications. Some of these sections are 


For Power Plant Engineers 


pect, presented as seen through the re divided into more detailed categories 
search chemist's eye. Dr. Barksdale has which in turn are usually further sub- De Laval Engineering Handbook. 
heen fair and impersonal throughout. divided Austin H. Church and Hans Gart- 
; any, Trenton 2, N. . $2.00. 
ngimeers and production men may take veTe Is NO index and since reference ny, Trent > 266 pp $2.00 
some exceptions to his point of view to an individual subject are scattered : , . 
Reviewed by W.. T. Nichols, Director 
Actually the book contains but a modi throughout the seven subdivisions, it is 
General Engineering Department, Mon 
cum of engineering significance. Com- necessary to make a page-by-page search ye 
Ty santo Chemical Co., St. Lowis, 
mercially practiced methods are not dis for a specific subject. Thus, “Aeronau- 
tinguished markedly from other appar tics” is found in at least eleven places HIS is an excellent engineering 
ently technologically sound methods and “Mining” in at least eight places handbook, especially adapted to the 
In his attempt to reconstruct the Some duplications of entries in different needs of power pl int and held eng inecrs ¢ 
probable history of titanium and the sections carry different dates. There are but useful also to designers and | 
development of titanium pigment indus- five separate lists where one must look neers of all sorts engaged in industria ‘ 
tries, the author appears to have done for such bibliographical guides as work. Data are listed in sections labeled ‘ 
an adequate job bibliographies, abstracts, indexes, and ‘tieneral, Steam Turbines, Centrifugal 
All technical men will do well to read the like. The section on “Abstracts” is Pumps, IMO Pumps, Centrifugal Com 
this book to understand current interest in three parts pressors, Helical Reduction Gears and 
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Worm Reduction Gears. The General 
Section takes up about a third of the 
book and is packed with data useful in 
all sorts of engineering work. Contents 
ot the other sections are described by 
the section names and, in general, these 
subjects are competently covered by the 
data included. Typography and illustra- 


tions are excellent. Even in the kind of | 


tables where crowding of figures is un- 
avoidable, the figures are easily legible. 

It is perhaps a matter of opinion that 
the book would be improved if certain 
data were presented in a different man- 
ner. Sections on “Functions of Num- 
bers” and “Resistance of Valves and 
Fittings to Flow of Fluids” are exam- 
ples. Other methods of presenting such 
data have gained wide acceptance and 
are believed to be more usable. The 
same remarks apply generally to the sec- 
tion on “Fluid Data.” 

The books covers, for its size, a useful 
and surprisingly large area of engineer- 
ing information. However, there are 
some curious omissions. For example, 
there is a good section on flat leather 
belting but V-belts are not even men- 
tioned. 

No doubt frequent consultation and 
long usage would make it possible for an 
engineer to locate data readily in this 
book, but for one seeing it for the first 
time, the arrangement is unusual and 
disconcerting. The book is sectionalized 
into seven divisions, each designated 
with the letter of the alphabet which is 
the first initial letter of the section name 
Page numbers in each section are pre- 
ceded by the letter designation for that 
section. Since the section designations 
are not in alphabetical order (G, T, P. I, 
C, R, W), the letter designation does 
not indicate in what portion of the bock 
the section occurs. Furthermore, there 
is no comprehensive index, but rather a 
table of contents preceding each section 
It is necessary to guess in what section 
the desired data may have been placed 
This is not too difficult in most cases, 
but the possible effect may be realized 
trom the fact that data on pipe friction 
pertaining to gases occur on page C-18 
in the Centrifugal Compressor Section 
while the friction data for liquids are on 
pp. G-85-98 in the General Section. The 
indexes, themselves, could be improved 

\lthough confined to gases, data on page 
C-18 are listed simply as “Pipe Fric 
tion.” On the other hand, data on pp 
(4-85-98 are indexed as “Pressure Losses 
trom Pipe Friction,” under “Fluid 
Data,” and the engineer might well ex 
pect to find the gas data there. So im 
portant an item as determination of 
power required for pumping liquids is 
not indexed at all. 

In spite of these observations, this 
handbook is recommended for the prac 
ticing engineer whose work requires the 


(Continued on page 31) 
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WITHOUT FINAL 
WARPAGE 
OF THE SHELL 


Aluminum Shell and Tube Heat Exchanger, one of 
two on the order 40” diameter 10’ tube length. This 
unit is made of all aluminum, type 2S except the 
bolts, which are steel. Heliarc welded. The unit has 
a number of shell baffles, resulting in 6 shell passes. 
The welding in of these shell baffles created serious 
warpage problems for the Heliarc welding. However, 
DOWNINGTOWN was able to complete these e«- 
changers without encountering any final warpage of 
the shell. 


We of DOWNINGTOWN solicit your inquiry for 
heavy duty shell and tube equipment: 


Alloy materials, including aluminum, inconel, 
nickel, phosphor bronze, or welded copper. 
Many of these are welded by Heliarc. Bime- 
tal and finned tube jobs, to our own per- 
formance designs. impregnated graphite jobs 
for very high corrosion resistance. Special 
stainlesses, for difficult service conditions. 


Design and construction meet standard of A.S.M.E. 
or other agency specified by customer. All equip- 
ment of our design is sold on a guaranteed per- 
formance basis. We also fabricate to customer's 
drawings. Modern facilities available for checking 
welding operations by X-RAY. Write on your letter- 
head for DOWNINGTOWN literature on shell and 
tube heat exchangers. 


DOWNINGTOWN IRON WORKS 
DOWNINGTOWN. 
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ACTIVE MEM 


L. Bates 

orge R. Benz 
arry M. Boyko 
Norman Chen-Hu C 
George N. Cornel! 

L. G. Crunkleton 
ae A. Davies 
eon B. Dorsey 
ohn C. English 

T. P. Pitzpatrick 
W. D. Harris 


Arthur D. Holt 


Jackson D. Leonard 
Fred Lorentz 
Harry A. Lutz 
Aaron E. Markham 
Edward T. Marshall 
Arne Melby 

Robert H. Morrison, 
Ralph E. Peck 
Lioyd W. Piester 
Edwin M. Powers 
L. W. Rothenberger 
Clifford L. Sayre 
Henry B. Smith, Jr 
Earle B. Snader 
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The Report of Council meeting (last Membershy Active Associate Jumier Total 
month, 4) usually appearing on 

this page, will appear on this page in Ne 1, 1948 3313 398 $179 889) 

the February issue of C.E.P Elections dod 61 689 1154 

Deceased 24 2 7 33 

Resigned 10 69 87 

Report of Council Dropped 12 2 191 205 

This report of the activities of the Cour Elections rescinded ' ’ 8 
ol of the Institute covers the period Nov. | 

194%, to Nov, 1, 1949, During this period Now 1. 1949 3670 447 5594 711 


Council held nine meetings and the Execu 
five met Ie The net increase in membership during the period of this report is 821 compared with 
Scunct! meetings were held on the follow 1,147 for the year ending Nov. 1, 1948, and 1,080 for the period ending Nov. 1, 1947 
ing dates: Nov Dec. 10, Jan. 7, Feb. 11 
April 8, June 10, July 8, Sept. 7 and Oct. 7; 
mid the Executive Committee meetings 1948 1949 1949-48 
were held on the following dates: Nov. 7 % of 
bee lan. 6 11, March 24, April 7 No No Increase 
Ma 4 lune 9 Jul 6 Aue. 5 Sept 16 
mre (het 7 All these meetings were re Votive 3313 7.3 W70 108 
ported on the Secretary's Page of Chemica \ssociat 4.5 447 46 12.3 
ess. hence, this ts more Junior 5179 58.2 5594 
lor less strmmation of these monthly re 

100 11 100.0 92 


The membership of the Institute has con Publications culation growth during the last two years 
} tinued to grow at approximately the same Chemical Lnamecrima Proaress, the oth There were 13,339 copies of the October 
; rate as for the last three vears. The fol cial publication of the Institute, has con 1949, issue mailed to members and sub 
: lowmge table gives you the membership as tinued to enjoy mereased§ circulation scribers in contrast with mailing of the first 
wel Ne 1. 1948 mpoared with No 1 through Institute membership and through issue, namely, the January, 1947, issue, of 

1949 subscriptions. There has been a 58% cow about 6,300 


orge W. Feldmann 


Ernest F. Johnson, Jr 


SECRETARY’S 


S. L. TYLER 


PAGE 


NEW A.I.Ch.E. MEMBERS ELECTED JANUARY 3, 1950 


BERS Edgar J. Stephens Robert L. Campion Ernest C. Mason 
H. B. Stevenson Don E. Carter Thomas A. Matthews I! 
K. S. Watson Rogelio Castiello C. Russell B. Mesler 
Robert O. Wilson D. L. Dasbach hn A. Morrish 


° 
B. Morrison 
George Oscar Napack 
George H. Parker 
Jack S. Parker 

ames Stanton Patterson 
ivio Pellicci 

Roy Darwin Perdue, Jr 
Lyle W. Pollock 
Otis D. Purdie 
Clifford W. Rackley 


Richard W. Davis 
Eugene S. De Haven 
V. D. Deoras 

Jacob Eichhorn 

David H. Fields 
Thomas P. Fleming, Jr 
Wayne E. Fritz 
Robert J. Fulton 

Alan M. Gardiner 
David M. George 


Claude Wiseman 
h'in W. R. Wood 
ASSOCIATE MEMBERS 


Souren Z. Avedikian 
Robert J. Brosamer 
Richard H. Eshbaugh 
D. P. Thornton, Jr 
Ralph K. Witt 


endel T. n ames F. Reynolds 
JUNIOR MEMBERS 44,5 Halebsky Arthur F. Ries 


A. Lee Scott 

Richard L. Shaner 
George R. Skelton 
Morton Smutz 
Edward H. Snyder, Jr. 
John H. Staib 
Charles H. Stockman 
Richard D. Studweil 
Max A. Turner 
Richard H. Walker 
Robert Ford Westall 
David C. Woody 
Bernard S. Wright 
Earle F. Young, Jr. 


J. T. Adams, Jr 
Raymond V. Bailey 
Spurgeon D. Baskin 
David J. Bellman 
Carroll O. Bennett 
Robert N. Bodine, Jr 
William E. Bonnet 
Douglas G. Brace 
Haldred C. Breckon 
Norman D. Briggs 
Charles Erwin Brookes 
William V. Brown 
Wayman L. Calhoun 


—y E. Harrell, Jr 
S. Hirsekorn 
a C. Jackson, Jr 
ayden H. Jones, Jr 
William E. Katz 
Robert J. Klotzbach 
Thomas M. Knox 
Elster J. Laborde 
William L. Larcamp 
M. Lenoir 
James S. Lester 
John V. Lopez-Ona 
Robert A. Louis 
Emra F. Martin, Jr 


Jr 
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BULLETINS 


1 @ AIR HUMIDIFIER. For adding mois- 
ture to air, Armstrong Machine 
Works details in a bulletin, the place 
and function of the steam humidi- 
fier. Bulletin gives data on moisture 
content of materials, water in cubic 
feet of air at various saturations, de- 
sirable relative humidity in various 
industries, etc. Explains construc- 
tion and operation of the steam 
humidifier both electrically and air 
operated, shows views of —— data 
on how to select humidifiers, prices, 
capacities, installation, etc. 


2 @ CONTROL VALVE CATALOG. A 
new catalog of Rato-matic instru- 
ments for remote indicating, control- 
ling and totalizing comes from the 
Fischer & Porter Co. Complete de- 
scriptions of instruments and con- 
trols, including construction and use 
detail. Principle of operation, flow 
sheets of installations, make for a 
catalog, complete and descriptive, of 
the instruments made by this com- 
pany. 


3 « SAFETY CATALOG. Wilson Prod- 
ucts Inc., has a new 64-page catalog 
of industrial safety equipment. It 
contains data on eye and respiratory 
equipment, plus other technical and 
reference material. Discussions of re- 
spiratory hazards and proper respira- 
tors to use, care and maintenance, 
gas mask selector tables, etc. 


4 @ ROTARY FILTRATION PRINCIPLES. 
An explanation of the Filtration En- 
gineers string discharge continuous 
vacuum filter. Drawi show the 
construction and operation, pictures 
of installations, details of washing 
mechanism and valves, etc. Diagrams 
of installations, text on pilot plant 
filters, typical applications in the 
chemical, paper, ceramics, etc., in- 
dustries. 


5 @ VACUUM PUMP MANUAL. For 
industrial applications of vacuum 
pumps, F. J. Stokes Co. has issued 


Mail card for more data p 


DATA SERVICE 


+. 


literature available. 


Here is a convenient CHEMICAL ENGINEERING PROGRESS 
service for you — in every issue — concise, authentic reports on 
what is new and improved in equipment and supplies, chemicals 
and materials — including brief reviews of the descriptive free 


The sure and easy way of keeping accurately informed on what 
the manufacturer has to offer, is for you to go through this reader 
service section right now — then tear out the special order card 
— encircle the identifying number of the literature you desire — 
sign and mail — that’s all you have to do — no postage necessary. 


a book on the ———- of high 
vacuum. Methods of selection plus 
examples, begin the dissertation, and 
throughout the book there are desi 
views showing construction details, 
pictures of models available, plus 
performance to be expected, methods 
of cleaning the oil used in the pump, 
and then several pages of vacuum 
pump data such as typical problems 
and their solutions, charts on volum- 
etric efficiency, performance analysis, 
vacuum constants, formulas, etc. 


6 « MILLS, REFINERS, WASHERS AND 
CRACKERS. A catalog of the Farrel- 
Birmingham Co., Inc., showing its 
line of mills, rolls, Banbury mixers, 
plastic mills, pelletizers, etc. Shows 
with illustrations and with explana- 


tions, the differences in various types 
of plastic and rubber machinery, 
gives general specifications, and de- 
tails, equipment, and features of the 
products of this company made for 
the plastic, linoleum, powder, sugar, 
etc., industries. 


7 @ CENTRIFUGE DATA. From The 
Sharples Co., a bulletin on its line 
of continuous centrifuges which 
range upward from 15,200 times 
gravity. Principles of centrifugal 
separation is explained along with 
data on the supercentrifuge, with 
cutaway views and mechanical de- 
tails. Industrial applications are 
iven and specifications for the var- 
ious special types of centrifuges made 
by the company are shown. 


Cards valid only for one year after date of issue 
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8 « VALVE SIZE DATA. The Hammel- 
Dahl Co. has an engineering data 
bulletin which shows how to size a 
diaphragm valve for liquid, steam, 
gas. Charts are based on the use of 
a plug design with linear character- 
istics when per cent of maximum 
plug lift is plotted against per cent 
of maximum flow. Formulae are 
given, plus flow coefficients; exam- 
ples of flow calculations through the 
valve are also shown along with a 
method of valve sizing by a heat 
balance method. 


e GRAPHITE COMBUSTION CHAM- 
ERS. For manufacturers of hydro- 
en chloride produced by burning 
nydrogen and chlorine, National 
arbon Co, has issued a booklet de- 
ribing graphite combustion cham- 
bers, a impervious graphite noz- 
zles, along with a description of the 
process and equipment. antes of 
the assemblies, data on chamber 
capacity, ete., are all included, 


10 @ ELECTRIC HEATING UNITS. A 
complete catalog of electric heaters 
is new from the Edwin L. Wiegand 
Co, Four basic Chromalax units are 
described, strip, ring, tubular and 
cartridge, plus data on wattage, volt- 
age, and sheathing material. Z addi- 
tion to immersion heaters, the cata- 
log covers various industrial blower 


units, convection-type thermostats, 
hot plates, plus some engineering 
data on heat losses, etc. 


DATA 


11 @ LABORATORY FURNITURE. For 
those interested in furnishing labora- 
tories, Metalab Equipment Corp. has 
processed a new, extensive catalog 
which covers laboratory equipment. 
Includes service fixtures, fume hoods, 
cabinets, desks, plus comprehensive 
specifications on laboratory equip- 
ment and furniture. 


12 @ GLYCERINE MANUAL. For in- 
dustry, the Glycerine Producers As- 
sociation has made up a complete 
manual on glycerine, covering the 
chemical and physical properties, 
such as specific gravity, densities, 
freezing points, relative humidity 
over aqueous glycerine solutions, and 
references. Uses of the product, plus 
information on other books avail- 
able. 


14 @ PUMP OPERATING MANUAL. 
An instruction book on the installa- 
tion and operation of centrifugal 
umps in corrosive service, has been 
issued by The Duriron Co. Manual 
covers installation, showing correct 
and incorrect methods of pipe con- 
nections, a section on operation of 
pumps which covers suc I things as 
starting pumps for the first time, as- 
sembly and disassembly of pumps, 
pumping pointers, and data on con- 
version factors, etc. 


15 @ PRESSURE GAGE SNUBBER,. For 
protection of pressure ga from 
damage due to turbulent flow and 
surges, Parker Appliance Co. has a 
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one-page bulletin on a new pressure 
snubber. Snubbing chamber is on 
the side out of the direct line of flow 
and prevents surges in pressure from 
causing rapid needle fluctuations. 


16 - 21 @ FILTER LEAFLETS. Oliver 
United Filters has a series of six 
4-page leaflets describing various 
types of filters. In general, each bul- 
letin gives a schematic diagram on 
the construction, the operation and 
advantages of the particular type of 
filter described in the bulletin, data 
on available sizes plus pictures of 
installations. Sized for data files, the 
bulletins cover (16) the American 
continuous filter, (17) the vacuum 
saveall, (18) lime mud filter, (19) 
Kelly pressure filter, (20) precoat 
filter and (21) horizontal rotary 
filter. 


22 @ JACKET WATER COOLERS For 
cooling engine, compressor, and 
other cooling water the Young Rad- 
iator Co. has developed a series of 
jacket water coolers. Basically the 
units are water-cooling coils over 
which air is blown rapidly by huge 
fans behind the coils. Capacity tables 
iving the heat dissipation, water 
iow, and temperature performance 
are included. Units are also adapt- 
able to cooling oils, hydrocarbon 
gases, and air. 


23 e FACESHIELD. For those con- 
cerned with protection of themselves 
or other workers, from flying mater- 
ial, the Mine Safety Appliances Co. 
has a bulletin on faceshields. Of new 
design, the new headgear fits the 
natural contours of the head. Shields 
are in 4-in., 6-in. and 8-in. sizes and 
metal screen visors are available for 
protection from high temperatures. 


24 @ CLAD STEELS. A ial publi- 
cation of the Lukens Steel Co. for 
pulp and paper mills on corrosion 
resistance of clad steel. Illustrations 
for typical applications and flow 
sheets of the sulfite, sulfate and soda 
pulp operations have indicated ap- 
plications of clad steels. Same treat- 
ment for paper-making operations. 
Data include lengths, widths, and 
gage thickness of available clad 
plates. 
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25 @ STAINLESS STEEL METER. A 
new stainless steel meter for the vol- 
umetric measurement of corrosive 
liquids is in production by the Buf- 
falo Meter Co. Capacities range 
from 3 to 160 gal./min., available in 
1 in. and 2 in, Specially designed for 
such corrosive products as caustic 
soda, acids, etc. Made in 316 Stain- 
less Steel; measuring piston is hard 
carbon or other material. 


26 e VISCOTROL. For engineering 
operations where viscosity variations 
occur during production, and where 
continuous and automatic control of 
viscosity is desirable, the Brookfield 
Engineering Laboratories have a 
new control. The instrument con- 
tinuously measures and signals vis- 
cosity variations and can automatic- 
ally activate control mechanisms. It 
can be supplied to control any vis- 
cosity from 2000 to 50,000 cp., and 
will respond to a viscosity change 
of 1 per cent. Bulletin available 
which shows instrument, typical in- 
stallations, construction of instru- 
ment and operating details. 


27 e SWIVEL JOINT. A new rotary 
swivel pipe joint containing a small 
amount of side flexibility to reduce 
breakage, is on the market by Marco 
Manufacturing Co. Special design 
eliminates wedge action of the ball 
against the gasket. Company tests 
indicate successful performance at 
continuous rotation up to 30 rev./ 
min. Handles all fluids including 
corrosive fluids and acids and alkalis. 
Available % in. to | in. pipe sizes. 


28 « AUTOMATIC DRUM FILLER. For 
use where drums must be filled with 
liquids to a correct weight, Yale & 
Towne have a new air-operated 
drum filler which automatically cuts 
off when the desired weight is 
reached. Works on air pressure be- 
tween 80 and 150 Ib./sq. in. Flow 
material can be regulated and ex- 
treme accuracy is possible. One ad- 
vantage is no electrical equipment 


FOR FREE DATA 


when solvent or hazardous chemicals 
are barreled. 


29 @ SKID-PROOF FLOOR. For insur- 
ing safer walking for workmen in 
slippery areas in chemical plants, a 
new abrasive rolled steel floor plate 
is in production by the Alan Wood 
Steel Co. The rolled plate includes 
an abrasive grain, and it can be 
sheared, drilled, countersunk, etc. 
Bulletin available. Plates can be had 
from \ in. to %& in. thick, and in 
widths up to 5 ft. 


30 @ METAL DETECTOR. For detecting 
metal of any kind in nonmetallic 
materials such as rubber, limestone, 
lumber, etc., Eriez Manufacturing 
Co. is now making a detector which, 
housed around the material flowing 
on a conveyor, will actuate an alarm 
mechanism if tramp metal is present. 
Can be adjusted for detection of par- 
ticular sizes, and operates on belt 


speeds up to 900 ft./min. 


31 @ SPEEDY FLANGING. For quick 
pipe-to-tank connections, the Ameri- 
can Pipe & Steel Corp. has a new 
tank flange which can connect pipes 
to the outside or inside of casks in 
only a few minutes. Designed for 
use with a flanged cutter, the new 
flange is made up of two pieces—a 
body and a tightening nut. The 
flange can be connected either inside 
or outside of a tank and uses only 
one gasket. Bulletin available which 


states that a 6-in. flange can be in- 
stalled in 3 min.; smaller sizes in 
less time. 


32 @ PNEUMATIC TRANSMITTER. For 
measuring pressure, vacuum or _ 
cific gravity, Instruments Inc. 

a pew pneumatic transmitter, It em- 
ploys a forced balance method with 
a fixed nozzle. High sensitivity, ac 
curacy, are clai . Uses no levers, 
pivots, etc. 


33 @ ARMORED TUBING. A plast 
armored metal tubing for condu 
tion of water, air, or gas throug 
corrosive atmospheres, is in produ 
tion by Samuel Moore & Co. T 
coating of the tubing can be pra 
tically any thermoplastic, and can t 
made up in any color for codin 
Now being made up to 8 in. O.D. 


34 JALLOY. A new special stee 
for abrasive and impact use is i 
production and is described in 
new bulletin of the Jones & Laugh 
lin Steel Co. It is for use in fabri¢ 
cating of chutes, flumes, balls for 

bble mills, wear liners, etc. Bul4 

tin shows many installations, gives) 
table of use, chemical composition, 
heat treatment, chemical properties 
and several other pages of technical 
data which cover hardness, machin- 
ability, weldability, etc. 


35 @ HIGH-VACUUM GAGE. The F. J. 
Stokes Machine Co. announces a 
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new nickel McLeod-type vacuum 
gage with a working range of .05 
to 50 mm. Gage was developed to 
fill a gap between the low range 
vacuum gages and the dial-type meas- 
uring instruments. 


36 @ PUMP SEALS. Byron Jackson Co. 
has three new mechanical seals for 
centrifugal pumps. Designed for 
sealing stufing boxes, the company 
cxpects them to replace conventional 
packing in refining, process, and 
chemical industry pumps. Seals have 
been installed on shafts from 11% in. 
to 5% in. The seals can be made of 
synthetic rubber, Teflon, leather, etc. 
An illustrated 12-page bulletin is 
available. 


37 @ STORAGE RACKS. For the in 
erior and exterior storage of drums 
he Barrett-Cravens Co. has designed 

storage rack system which makes 
ny drum immediately accessible 
hen wanted. Made of structural 
veel the racks are available in 20- 
sections. 


38 e@ MIXERS. A complete redesign 
of mixers is an improvement an- 
nounced by the F. } Stokes Co. The 
new mixers, available in from 50- to 
500-Ib. capacity, feature dust-tight 
lids, variable speed control, adjust- 
able discharge chutes, and perfor- 
ated troughs to admit solutions. 


39 «© SCREW CONVEYOR, For better 
sanitation and prevention of choked 
materials in screw conveyors, the 
Screw Conveyor Corp. has des eloped 
a new system in which the outside 
tube as well as the inside screw turns. 
The outer tube revolves slowly, 
about 2 rev./min., but the screw it- 
self travels at its normal speed. Of 


special interest to food processors A booklet containing descriptions of 


and chemical industries where ox- 
idizable materials are required to be 
conveyed. 


CHEMICALS 


40 « RESIN GUIDE. For information 
on the line of resins, surface coatings 
and printing inks manufactured by 
American Cyanamid Co., there is 
now offered a wall plaque with 
tabbed sheets giving the physical and 
chemical products of each coating 
resin, Gives solubility, compatibil- 
ity, drying schedules, etc. 


41 @ LABORATORY DETERGENT. Emil 
Greiner Co. has a surface agent for 
cleaning laboratory glassware. De- 
signed tor laboratory use it is espe- 
cially effective on grease, and glass- 
ware dries without film. Nonioni¢ 
and stable in the presence of acids 
and bases, and the polyethylene con- 
tainer is reusable as a laboratory dis- 
penser or wash bottle. 


42 @ CHLORINE SAFETY CHART. Penn- 
sylvania Salt Mfg. Co. offers a new 
and durable wall chart on accident 
prevention and safety measures to 
be followed in the handling of liquid 
chlorine. Covers employee prote: 
tion, leaks, what to do in case of 
accidents 


43 @ ALUMINUM STEARATE. A tech- 
nical grade of aluminum stearate 
primarily for the lubricating grease 
industry, is on the market by Mallin- 
ckrodt Chemical Works. Soap costs 
are reduced through its use and it 
is pointed toward all industries using 
aluminum stearates as jelling agents. 


No 
Postage Stamp 


ry 
If Mailed in the 
United States 


Chemical Engineering Progress 
120 East 41st Street 
New York 17, 


New York 


Mallinckrodt stearates, discussion of 
manufacturing techniques, advan- 
tages, laborat evaluation of 
greases, grease t troubles, etc., 
is available. 


44 «@ ALKALI DESCALER. Hooker 
Electrochemical Co. has a new 
method of descaling steel and iron 
with a fused alkali bath. Applicable 
to any metal or alloy not attacked 
by molten caustic soda at 903° F. 
Bulletin available. 


45 @ PROPYLENE GLYCOL. A data 
sheet on propylene glycol available 
from Celanese Chemicals. Its physi- 
cal properties, specifications and sug- 
gested uses. 


46 @ C. P. ION EXCHANGERS. Rohm 
& Haas Co. announces that for ex- 
acting requirements of research 
workers, it has available analytical 
ade Amberlite ion-exchange resins. 
hey are supplied in quantities less 
than 25 Ib. and are slated for ana- 
lytical or theoretical studies. Data 
eet available. 


47 @ DIVINYLBENZENE. Dow Chem- 
ical has a technical data bulletin 
on divinylbenzene. Bulletin con- 
tains suggested applications, proper- 
ties, inhibitors, etc. Of value in in- 
dustries that can use a self-polymer- 
izable material or one that can co- 
polymerize with other monomers 
such as styrene. 


48 @ DYNEL. A folder has been is 
sued by Carbide & Carbon Chem- 
icals Corp. on Dynel, its newest syn- 
thetic fiber. It is a staple fiber spun 
from a copolymer of acrylonitrile 
and vinyl chloride. Covers proper- 
ties, suggested uses, characteristics, 
etc. 


49 « SILICATES OF SODA. Diamond 
Alkali Co. has prepared a 20-pa 
pocket-size manual reviewing its sili- 
cate of soda products. Describes 
liquid grades of silicates of soda com- 
mercially available and data sup- 
plied with each grade present prin- 
cipal physical properties, major in- 
dustrial applications, basic advan- 
tages, ete. 


50 @ ORGANIC CHEMICAL CATALOG. 
Carbide & Carbon Chemicals Corp. 
has availabl- now the 1950 edition 
of the book, “Physical Properties of 
Synthetic Organic Chemicals.” It is 
a condensed guide for users of or- 
ganic chemicals, contains data on ap- 
plications and physical properties of 
organic chemicals. 
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use of the type of data presented and is 
well worth the modest cost 


Good Reference Book 


Organic Reactions, Vol. V. Roger 
Adams, Editor-in-Chief. John W 
& Sons, Inc. New York, N. 
(1949) viii + 446 pp. $6.00. 


Reviewed by A. J. Frey and L.A 
lexser, Vice-President and Senior 
Chemist respectivel Hoffmann-La 


Roche, In 


Vutley, N. J 


ITH the 

this 
again brought forth 
tribution to the literature of 
As in the 
organi 


nee of Vol. \ of 
Adams 


a noteworthy 


appeat 


series, Protessor has 


con 


organi 


chemistry previous volumes 


important reactions are com 


prehensively covered by different spe 
cialists, each reaction comprising a sep 


While there 


arrangement of the mdividual 


arate chapter is some lati 


tude im the 
chapters, in cenera!l each one first de 
fines the reaction 


and then treats the 


under cousideration 
subject under such 


typical headings as Nature or Mechan 


ism of the Reaction, Scope and Limita 
tions, Side Reactions, Experimental 
Conditions and Procedures, Illustrative 


Preparations. Perhaps the most impor 


tant feature of each chapter is the in 
clusion of complete but easily usable 
tables showimg specific applications of 
the reaction with vields and literature 


reterences 


The subjects and authors of the indi 
vidual chapters are as tollows 
1. The Synthesis of Acetvlenes—1T 
L.. Jacobs 
2. Cyanoethvilation—H. A. Bruson 
3. The Diels-Alder Reaction: Quin 
ones and Other Cyclenones——L. W 
Sutz and A. W. Rytina 


Aromatic Fluorine 

Compounds from Diazonium Fluo 

borates: The Schiemann Reaction 
\. Roe 

Friedel and Crafts 

Aliphatic Dihasi« 


hydrides Berliner 


4. Preparation of 


Reaction 
Acid An 


>. The 


with 


6. The Gattermann-Koch Reaction 
N. N. Crouns« 

7 The l ern kart Re action M I 
Moore 


Selenium Dioxide Oxidation—N 
Rabjohr 

The Hoesch Synthesis—P I 
Spoerr: and A. S. DuBois 

la The Darzens Glvenlhec Easter 
densation—M. S. Newman and B 


Mage rhe 


» the cl rested it 
(organ Ke 


undoubtedly be a 


emical engineer ite 


nv of the abowe reactions 
trons vol \ 


will 


(( ontinucd on pag 


UNIFORM BLENDS 


By the Carload! 


The Mixing Problem was typi- 
cally modern . . . calling for 
super capacities with absolute 
uniformity to the last ounce. 
1400 cu. ft. of ceramic mould- 
ing powder base were involved 
in each batch. Variations in 
moisture content between 
batches were objectionable. 
From Sprout - Waldron came 
the final solution. First, six 
standard vertical mixers were 
each expanded to 300 cu. ft. 
These in turn were laced to- 
gether with an ingenious sys- 
tem of screw conveyors, per- 
centage feeders, and automatic 
controls. Plenty complicated 
— but it was all within the 
scope of Sprout - Waldron 
know-how. 


Whether your blending opera- 


tions involve uniformity by 
carloads or grams, consult 
Sprout- Waldron first. A 


wealth of practical engineer- 
ing experience and broad man- 
ufacturing facilities are at 
your disposal. 


ii} @ Bulletin 44 tells the Sprout - Waldron 
Equipment Story. 
Sprout, Waldron & Co., 
Street, Muncy, Pa. 


Write for it today! 
Inc., 17 Waldron 
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year copes of 

rang, troms 

al 

al 1946 were distributed 
members at the end of 

years amd entitled to receive 


mion) tor 
wiv were 
volumes 


i meetings of the Institute were held 
the permad of this report The 
first New York 
7-10, 194% was held at the Hotel 
New York, N. ¥ Attend 
at thes meeting was 2.372: a regional 
held m Los Angeles, Calif 
at which the attendance was 
aul meetine was held 

Tulsa, May &12 an attend 
1617. a third reew meeting was 

m Mentreal, Canada 
attendance of 448 At these meetings 
vere presented of them 

blished om ca 


eas 


annual meeting m 


Venmsylvania in 


meeting was 


Sent, &9 with 


Meeting | during the 
New York on Now. & 
t the 
tor 


Husines 
nal meeting m 
rtauw 


these dealt 


t the 


amemdment by 


of signa 


required tor 
al m the re 
Votive 
ite membership and Junie 


uboutted to the 


slight 


vrements for membership 


membership 


membership 


llowmm the discussion and all amend 


were passed by an overwhelming 


result of the discussion of the abowe 


Counce has given consider 


ible study durwme the vear to turther modi 
it the 


e them more 


membership requirements t 
reariv lone wath the 


sent 


creditune t chennecal 


The + ots 


“ 
cngmeerng curren rough its Chemical 
bducateon and crediting 
workme very ch with the 
cu tor Pr nal Devel 
Details of th ity will 
vered tull the 


ritttes 


published 


1950 YEAR BOOK 


About April 1, 1950, copy will 
be prepared and given to the 
gaan for the 1950 edition of the 

ear Book 

Please check your listing in the 
current (1948) Year Book to be 
sure that it correctly lists your 
address and business connection. 
If you have not advised the Sec- 
retary’s Office recently of any 
desired changes please do so im- 
mediately. 


In addition to the ahbowe awards the In 
stitute spomsers a Student Problem Contest 
1948 award recipients were 


McLaren White 


annually I he 
First Prize The \ 
\ward lack | Wilber, Clarkson ¢ ollege 
of Technology Second Prize—Dale 
Salt, University of Utah; the Third Prize 

John Wilham Howard, Ir irginia 
Polytechmic Institute; and Honorable Men 
ten to Lawrence ¢ \mos, Olregon State 
College, W. |. Culbertson, In, Universit 
of Denver and Jack Marion Miller 


State College 


Oregon 


( considerable 


i the 


activity m the local sections 
Institute has been noted during the 
Many of them report 
m membership and meeting activ: 

section has been approved by 
Counel in Kansas City. This brings t 
total number of sections to 30) and 


several applications are pending 


year considerable 
urease 
tes \ new 


local 


Student Chapters 


Interest in the student chapter activities 
of the Institute has continued and mereased 
luring the bive new student chapters 
authorized bringing the. total 
number of student chapters to 89. The new 


year 
have beer 


University of 
America 
College. Fem Col 
New Mexico 

accomplishment of the 
handling student chapter affairs 
reestablishment of 


nt chapters are at the 
Cathol: 
Agricultural 
lewe amd University of 

One outstanding 


Cahforma University of 


( lemson 


was the a student publi 
cation T we Student Chapter 
New ave been distributed and it 


ts planned that there will be four 


of the 
already 
such 1s 
sues each school year 

Student Chapter have 
given the privilege of subscribing to Chem 
press at halt the reeu 
$3.00) per 
taken ad 


members heer 
nomecry 
namely 
\bout 2.000 students have 
vantage of this opportunity 


lar bscript: nm Tate 


vear 


Among cooperative 
Institute rs 


activities of the 
our continued participation wit! 
leant Council Our representa 
trom has comstisted of | W. Bass, A. B 
Newman and 1) Keyes. The Institut 
representation on the follow me 
Engineers Joint Coun 
Committee, N. A. Shey 
ard; National Engmeers Committee 
sultative to Federal Authorities 
Newman and N \. Shepard 
Committee, Bo Keves 
Science Legilatwn Panel 
Newman; Labor Legislation Panel 
Burt: Committee on Unity of the Fnen 
nm Profession, I W. Bass. wh. 


this committer 


as 


bengineers 


has had 
ommittees 
(reneral Survey 


Service 


Tyler 


chairman 


CHEMICAL ENGINEERING PROGRESS 


greater portion of the year; Committce «ft 
Engineers Cooperating im Medical Re 
search, A. G \itchison; Committee on 
National Water Policy, R. D. Hoak; Com 
mittee on International Kelations, A. B 
Newman. The First Pan American Engi 
Congress was held in Rio ce 
laneiro, July 14-25, 1949, and the Institute 
Representative was Paul M. Cook 


nerring 


ECPD 

Another joint activity of the Institute is 
its continued participation in Engineers 
Council for Development 
Your Secretary has acted as Secretary of 
ECPD during the year ending Sept. 
1949. In addition to accrediting 
reterred to earlier in this report ECPD has 
been active through its committees im the 
publication of a Guide tor 
lumior Engineers,” Engineering As a 
Career,” “The Second Milk and The 
Most Desirable Personal Characteristics 
Through the Committee on Professional 
Recognition recommendations to the parti 
made concern 
membership The 


Professional 


activities 


Professional 


crpating societies have beet 
me 
Commuttee on Engineering Schools has ac 
cepted the recommendations tor accrediting 
of the Institute's Chemical Engineering 
Education and Accrediting Commuttee and 
their list, therefore 
accredited by this 


grades of 


carries all curricula 
Institute im addition to 
those m other engineering fields accredited 
by that Committee. A special committee ot 
Technical Institutes has continued t 
added 
credited list of techmecal institutes 
the Committee on 


active and has several to the ac 
Throug 
Draining 
onsiderable progress ts being made and 
publications are 


Protessional 


anticipated carly next year 
on the subjects of continued education, the 
engineer m tramung and professional legis 
lation, and a reading list for lunior Engi 


neers, to mention only a few 


It is with a sense of real loss that the 
Council reports the passing of the follow 
me members Vembers 
Albin, Herbert Austu A. j 
thur bk. Boss, Walter Brow: 
H. Dow, \ndrew M. Fairlie, ¢ 
George C. Hale, Merrill 
ser Horace 1 A. I 
William ¢ Kabricl David K 
Thomas L. B. Lyster, ¢ \. Mann, 
Matheson, Lewis B. Miller, A. 

Rentschler 
Lucius M 
Ilmann Issoctat 
Harry Swansot 
Harry | tliss, \ War 
Henrie! 
Sidney 
Thomas 


tarnebl 


SV 
Vembers 
Lavell 
Vembers 

Kichard 
1 Ho Morrin 


and lames H 


(sedalhial 


schwartz 


Teller’s Report 
exammed the votes cast for 
otheers and direct of 
tor the 1950 and re 
therr findings to the Council, who de« 


the toll 


year 


“ Ing elected 


ulent Warren | 
President——T. Chilton 
( DeLong 
Stephen | Tyler 
(>. Korkbrick 
Whitman 1205 
Holbrook 1071 
rra\ 1071 


Met able 


( hawman 


and 
tut 
thre 
| 
ghee 
thre 
a 
" 
ha 
wy 
imendments to the ( onstitution 
Leval Sectiom 
4 
| 
redtime 
— 
j , 
speak: \t the a ual meeting m New York sev 
eral awards of the Institute, granted an 
the recupert it si 1 \wards 
Chenmmecal binge give for the 
tonne Thos award os acm ered by Enaincers Joumt Council 
the Institute and is given in recognition of 
tstarmiing progres m the t chet 
‘a net the betterment of hu 
mat athe reumsta It 
tific ate lhe recqment was Dr Allan 
ys \ward which m given to a member of the \ ice 
Institute tor outstanding to the Ire 
terature t chenneal went t Sect 
‘ 
h M Wa The Jumor Award 
pee vhich is granted to that Junior Member or Dar 
hon tr Members of the lostitut m recog bor 
rite ta paper published by the Lnstitute te 
went kdward Vivian and Row P 
Whitney tor their paper \bsorption ot Kl 
Chlorine in Water.” which was GK. Hick 
in Vol. 43. Chemica necrina G. Foas 
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valuable reference—possibiy the most 
valuable reference The tables them 
selves will be worth the price of the 
book. On the other hand, the reactions 
covered are nghly specialized and the 
destralnlity of vol. V alone for the per- 
sonal library of the average chemical 
engineer is questionable. But any refer 
ence library worthy of the name should 
all tive this excellent 


have volumes of 


seTies 


New Improved Edition 


The Principles of Metallographic Lab- 
oratory Practice (Third Edition), 
George L. Kehl. McGraw Hill Book 
Co.. New York, N. Y. (1949). xiv, 
$20 pp., 61 tables, 222 figs. $5.50. 
Reviewed by Lincoln T. Work, Pow 

dered Material Research Laboratories 

Cambridge 39, Mass 


HE third edition 
tinues the author's original concept 


of this work con 


of a basic treatment of principles and 
laboratory practices. Experiments are 
not imeluded, and are left for the im 
mediate aims of the individual teacher 
This edition has been rewritten to in 
clude improvements and developments 
brought about by the war The book ts 
extensively illustrated. It contains an 
appendix of eighty-seven pages of tables 
covering polishing and etching agents 
photographic cle veloping formulas, hard 
ness tables, and other essential data 
There are nine chapters: Preparation 
ot specimens tor microscopic examima 
tion; Etching of specimens for micro 


scopic examination; Metallurgical om 


croscopes and photomicrography; The 
principles of photography ; Macroscopic 
examination of metals; Hardness test 
ing; Special metallurgical test The 


principles of pyrometry and pyrometri« 
practice; and Thermal analysis 
It is well prepared to supplement me 

tallurgical laboratory study Its treat 
ment should make it useful generally for 
nonmetalhe high temperature practices 
In form, printing. choice of paper, et 

the book is typical ot the goudl practices 
of its publishers. It 1s recommended for 
students and workers m the metallurg 
ical and related high temperature tields 


Books Recently Published 


Principles and Practice in Organic 
Chemistry. Howard J. Lucas and 
David Pressman. John Wiley & Sons, 
Inc.. New York, N. Y. (1949). 558 
pp. $6.00. 


The Givaudan Index—Specifications of 
Synthetics and Isolates for Perfum- 
ery. Givaudan-Delawanna, Inc.. New 
York, N. Y. (1949.) 378 pp. $5.00. 

Introduction to Semimicro Qualitative 
Analysis. C. H. Sorum. Prentice-Hall, 
aa New York, N. Y. 196 pp. (1949). 
2.65. 
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“Hydryer” unit, designed and built by F. 
Pritcherd & Company of Kansas City, Mo. A 
Floridia product is used as the drying egest 


ORIDIN products, known and approved for more than 

thirty-five years, have been adapted, by continuous re- 
search, for the most advanced modern uses. On any problem 
of you may 
find an answer in 


including 
These Prepared Forms of 


FULLERS EARTH 


FLOREX - FLORIGEL - FLORAID 
and These 
BAUXITE-BASED 
ADSORBENTS 


FLORITE (refining grade) 
FLORITE (desiccant) 


Your inquiry will be given careful attention and a prompt reply. 


FLOR DIN COMPANY, 


Department ©, 220 Liberty St Pa 


Warren 
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ST. LOUIS 


the November meeting was held im 
the York Hotel with 75 members and 
guests m attendance 
During the business meeting reports 
were rendered by the various chapter 
committees and at their conclusion the 


ny otheers were elected for 1950 


MeCrackin 
Monsanto Chemical Co 

( hairman Ss. | Lopata, 

Lopata Co 

retary-Treas.—-. P. Orr, Mon 

into Chemical Co 
Committee B. Kalt 
Aluminum Ore Co r. J 
K. Williams & Co 


Wasser 


Stewart, ¢ 


An all-day symposium on some sub 
ect of current imterest to chemical engi 
neers is planned for a meeting in the 
the 


two mterestm 


conclusion of the business 
moving pictures 
ere showr The tirst titled Test 
lube to Tank Car” told in’ brief the 


method used by Monsanto Chemin ul Co 


n developing new organi product 
lve econd titled urtesity 
Shop.” and prepared by the Aluminun 
Company of America described some 


nteresting development work on new 
tees tor alummmum which have occurre 


ng the past quarter century 


Reported by R. S. Vates 
and Lor 


EAST TENNESSEE 


The 23rd general meeting was held in 


the Foremen Room tuikding 
Recreatior lennessee East 
in Corp, Kingsport, Tenn, Noy, 29 


[he two speaker mn the progran 


‘ emica eng 


ng practice 
Mil Dr W. A. Reed. director 
Oak Ridge station. school of chemical 
gineering practwe, Dr Vin 
ihject “Cia \b rption with Si 
taneou il React Wa 
‘ part thre er-all prob 
i i trates te | vstem, Cl 
‘ it ecetved cor 
eT il ] ly by \ it and 
t ‘as u 1a a ba tor de 
veloping diffusion equations when reac 
th take place He hiscussed rate 
equations based on these diffusion equa 
thor tor several pecit can Ile 
looked at specit nedustrial cases and 


showed how the equation apphed Dy 
Reed explained the 
M.1.1 


the Oak Ridge station m particular 


purpose tive 


practice school in general and 


discussed the methods used to accom 


ish these purposes 


Reported by P. H. Schneider 


KANSAS CITY 


At the December 13 meeting W. |! 


Willams, C. F. Braun Co., presented 


motiun picture film which hs 
company had prepared entitled “Visual 
Studies of Action on Bubble Cap 
Iravs \ second film entitled “Bubble 


Tray Fractionators’” prepared by the 
Stands rd Oil Development Co. was also 
shown. Some 50 persons attended the 
theecting 

At the December meeting the follow 
ing otheers were elected to serve during 
1050 


( hairman H. M. Hart 
Shelby A. Millet 
William W. Boole 
Treasurer Duckworth 
Lxecutive Committee. Fred Kurata 
I. E. Milles 


Reported by H. M 


Chairman-Elect 


Secretary 


TENNESSEE VALLEY 


Dr. William M. Murray. direc 
tor, Southern Research Institute, spoke 
hetore this section Dee. 5, 1949.) 
subject was The Program of the 
Research — Institute The 
meeting was held in the plant cafeteria 
at the TVA fertilizer works, Wilsor 
Dan 

Dr. Murray traced the growth of that 
institute 


Southern 


since its inception im 1941 by 
i group of Alabama business men seek 
ing to promote the better utilization of 
the South 


search tacilities and services more ac 


resources by making re 
southern udustry 
\ brief deseription of the building 
und equipment of the Institute was fol 
lowed by an account of the few projects 
completed or now m progress by the 
Tristitute Some propect were the cle 
velopment of an extremely thin tissue 
trom wood wastes, the continuing work 
for making 
outhern cast won more easily machir 
ible. and the 


process 


development of a superior 
peanut butter and peanut ice crear \ 
number of products and processes cle 


veloped by the Institute has been place 


in commercial use by industry 
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PHILADELPHIA- 
WILMINGTON 


The section met Nov 
Hotel 
70 for dinner and 105 at the meeting 


15 at Clubhouse 


Chester, with an attendance ot 


Homer B. Seely, project engineer tor 
Howard, Needles, Tammen and Bergen 
dortt spoke on The Delaware Me 
mortal Bridge This tour-lane suspen 
sion bridge now under construction wil 
have a main span of 2150 ft., making it 
the sixth longest in the world. Its cross 
ing between poimts near New 
Del., and Deepwater, N. J., over that 
portion of the Delaware River where 
the state line is at the low-water mark 
on the New Jersey shore led to the 
iwreement that Delaware shall have the 
entire maintenance of this bridge 

Johnson 


manager Technical 
Service Committee of Philadelphia, an 
employment and welfare service spon 
sored by the Engineers Club with thi- 
ind other local sections of technical so 
cieties, urged the continued cooperatiot 
of both employers and applicants im the 
placement service now being carried on 

rhe following officers for 1950 were 
unanimously elected 


Chairman Dr. Geo. E. Holbrook 

ice-Chairman.W. Herman Barcus 

Sec’ y-Treas..Richard B. Chillas, Ih 

isst. Sec’y-Treas..Wm. E. Osbort 
Committe 

Roy A. Kinckiner 

aml Wm. E. Chaltant 

David Ross 


R. B. Chillas, 


Jumor Representative 


Reported b 


CHICAGO 


(. W. Klassen, chief sanitary engi 
State of 
Health and also 


preventive medicine 


Illinois department of 
assistant professor m 
Umiversity of Il 
linots, addressed a capacity audience on 
Industrial Waste 
m Illinois at the November meeting of 


sal Problems 


this section. He summarized the present 
status of waste disposal and its regula 
tions in Ilinois. He predicted possible 
future requirements and recommenda 
tions on optimum policy for an imdu- 
trial concern on this problem 

The section was proud to learn that 
one of its members had been giver 
recognithon tor the best presentation 
Angele 
March 1949 


i technical paper at the Los 


Regional Meeting im 


Melvin |. Sterba won the award with 
his paper Effect of Reactor Temper 
iture on Product Distribution and 
Quality im Fluid Catalytic Cracking 
Reported by D. A. Deahists 


rele 
LOCAL 
mad 
— 
* 
| 
Reported by O. Walstad 
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WESTERN MASSACHUSETTS 


The third annual meeting was held | 


Dec. 15, 1949, attended by 25 
This meeting was held for the 


members 
sole pur 
pose of carrying out business of the sec 
tion and to elect officers for the next 
year 


The tollowing were elected for 1950 


Chairman—Charles <A. Blaisdell 
U. S. Rubber Co., Fisk tire divi 
Chicopee Falls 

Charles D. Smith 

Monsanto Chemical Co., plastics 

Springfield 

Howard L. Minckler 

Monsanto Chemical Co., plastics 

division, Springfield 

Robert T 


santo Chemical Co. 


Chairman-E lect 


division 


Secretary 


Treasurer Bogan, Mon- 
plastics di- 
visron, Springfield 

Exec 
Brown 
held 


Robert I 
Gult Oil Corp 


utive € ommiltee- 


Spring 


Reported by Robert I. Brown 


DETROIT 


\ section meeting was held Nov. 29 
1949. at Racham Detroit 
Dr. Siebert Michigan 
presented a 
“luids.” 
bered 50 

\ short business meeting was 
prior to the feature talk 

Officers elected for 1950 are 


Memorial 
University of 
talk on 
Members in 


orrosion m 
attendance num 


held 


( hawman 
Vice-C hawrman 
Secretary 


Thomas Vaughn 
Miller 


Tred Carron 


Dwight 


Treasurer Leon Chrzan 


Reported by Daight Miler 


MINNESOTA CHEMICAL 
ENGINEERS CLUB 


The November meeting of the Minne 
Chemical Engineers Club was a 
dinner meeting held in St. Paul Nov 
17, 1949. Members present numbered 
65. After a short business 


Nelson W 


research 


meeting, Dr 
assistant director of 
Minnesota Mining and Manu 
facturing Co 


Taylor 


gave a talk on “Ceramic 


Materials in Chemical Engineering.” 


Reported by William M. Podas 


TULSA 


The 


Tulsa Section for 1950 


tollowing men were elected by 


the 


Glen R. Davis 
John H. Eppard 
Clifton G 


( hairman 
lice-C harman 


Sec y-Treas Frye 


Reported by Frank G. Pearce: 
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THE U U Y company. 


: 
P 
SV 
‘ 
A, 
Here ore some puroley Costing® with @ 65" nickel — 
15% Cr content, olloye? to meet exceptionally high 
remperorure® ond severe corrosio® condition® in cor” 
nection with piftuse® operation®: This more thon 
high nickel w's out of the 4 
ordinary but indicative of whet Duraley js doing in the 
of high alloy costing’: 
We hove been specializing in high alloy static castings 
since 1922 and in high alloy castings since | 
1931; both pioneering years: We hove © big toundt¥ 
modern in every in production: con- q 
trol, ond test facilities: We hove skilled a 
ond foundry™e™ experienced in the high alloy 
costin’ field. 
in short, we ore srafted ond hove every facility to serve 
you on high alloy castings vp te individual 


Chairman of the Ad 


(,corge 


1. do 


Wiln 


MEETINGS 
Tex., Feb 


Regional — Houston, 
26-March 1, 1950 
Technical Program Chairman: M 
C. Hopkins, Pan American Kefin 

wg Co. Texas City, Tex 
hawman: K. A. Kobe, Univer 


sity of Texas, Austin, Tex 


Regional Mass 


Swampscott 


1950, 


Technical Program Chairman: R. L 
Geddes, Stone & Webster Eng 
Corp., Boston, Mass 


Co-Chairman E. R 


nology, Cambridge, Mass. 


Regional Minneapolis, 
Sept. 10-13, 1950. 


Piret, Minnesota Mining & Mig 
Co., Minneapolis, Minn. 


Annual. olumbus, Ohio, Dec. 3-6 
1950 


Clegg 
Columbus, Ohio 


New Ocean House, May 28-31, 


Gilliland, 
Massachusetts Institute of Tech- 


Technical Program Chairman: E. L. 


Technical Program Chairman: John 
Battelle Memorial Institute 


FUTURE MEETINGS AND SYMPOSIA OF A.1.Ch.E. 


Chi 
FE. Holbrook 


Preeram ( ommittc« 


Ruom 7406 Nemours Bide 
Pout de Nemours & Cx 


ungton, Del 


Chemical Engineering Funda- 
mentals 
velopment Co 
Minneapolis, Minn 


Mott Souders, Shell De- 


San Francisco 


Meeting 


Chemical Engineering Kinetics 
Meeting—M inneapolis, Minn 


Chliorine- Alkali Industry 
Chairman: C. F. Peutton, Mathieson 
Chem. Corp., New York, N. Y. 


Mecting— Houston, Tex 

Fluidized Systems in Chemical 
Syntheses 

Chairman: E. R. Gilliland, Massa- 


chusetts Institute of Technology, 
Cambridge, Mass 


Meeting—Swampscott, Mass 


Ultrasonics 


Chairman: Dudley Thompson, Vir- 
inia Polytech Inst.. Blacksburg, 
Ja 


Meeting— Swampscott, Mass 
Chemical Engineering in Food 
Industries 


Chairman: W. L. Faith, Corn Prod- 
ucts Refining Co.. Argo, Ill. 


Regional. Kansas City, Mo. May Meeting— Minneapolis 
13-16, 1951 
Applied Thermodynamics 
Technicel Program Chairmen . Chairman: James Coull, University 
Walter W Deschner, J] F ) rah. Pittsburgh. Pz 
Pritchard Co, Kansas City, Mo of Pittsburg we, 5s 
Veeting scheduled 
Annual Atlantic City, N. 
Chalfonte-Haddon Hall Hotel, Phase Equilibria 
Dec 2-5, 1951 Chairma W ¢ Carnegi« 
Inst. of Tech. Pittsburgh, Pa 
SYMPOSIA Vectmes — Houston and Minneapolis 
Indoor vs. Outdoor Plant Con- 
struction Chemical Engineering in Glass 
Chairman: J. R. Minevitch, E. B Industry 
Kadger & Sons Co. 75 Pitts St. Charman: t. 4 Flint, Hlavel-Atlas 
Roston, Mass Glass Co. Washington, Pa 
Not sched Veetu Not scheduled 
\ut \ishing to present pers at a scheduled meeting of the A.LCh# 
a should test ery the Chairman of the ALOhE. Program Committee, 
: bk. Holbrook, with a carbon copy of the letter to the Technical Program Chan 
thal I ‘ ecting at which the author wishes to present the paper \nother 
carbon should go to the Editor } Van Antwerpen, 120 East 41st Street 
New York 17, N.Y It the paper ts suttable tor a symposmm, a irbon of the 
letter should go to the Chairman of the Symposia, instead of the Chairman ot 
the Techmeal Progeran " symposia are not scheduled for any meeting unt: 
they are complet and approved by the national Program (C ommuttec fetore 
suthors beein their manuscripts they should obtain from the meeting Chairmar 
+ copy t the Conde t \uthors, and a copy of the Gunde to Speakers Th 
t ver the preparation of manuscripts the second covers 
of papers at A.LChE. meetings, Presentations ot 


every meetu 


m the best no 


section Sim 


the Techmeal Program Chairman 


Program Chairman to ne 


should be sent te the Editors 


ottwe 


a meeting cannot be considered 


and a scroll is presented to the 


prepared, one should be sent to the 


e and an award is made to the speaker 
Winners are announced im 
winning author at a 
¢ five copies of the manuscript must ix 
symposium and one te 
meeting, or two to the Technical 
mm is involved arfd the other three 


Manuscripts not received 70 days betore 


Chairman of the 
ot the 


copies 
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AKRON 


A meeting of this section was held 
Dec. 8, 1949, at the Elks Club. At this 
meeting Chairman Paul G. McDermott 
announced the appointment of Warren 
Jones as chairman of the local sections 
committee and Walter Otto as alternate 

Election of Officers for 1950 was also 
held at this 


members were elected. 


meeting The following 


(Chairman L. M. Freeman 
we-Chairman C. Stell 
Secretary J W Kosko 
Treasurer W. Harlacher 
C. G. Kirkbride, vice-president of re 
search and development, Houdry Proc 
ess Corp.. Marcus Hook, Pa. gave a 
talk on the Houdry catalytic cracking ot 
petroleum The latest technique was 


described, which was condensed by Mr 


Kirkbride as follows 


One of the more recent developments 
in the Houdriflow catalytic cracking 
technique involves the use of the hy 
drocarbon charge vapors as the fluid 
medium in the lifting of catalyst. The 
major point of application of the va 
por lift in the Hondriflow process ts 
in the transportation of regenerated 
catalyst from the kiln to the reaction 
zone. This mechanism of catalyst 
transportation is a supplement to the 
gas lift method and affords 


advantages not 


several 
realized by tormer 
systems of operation It appears 
that the improved Hloudriflow design 
which utilizes the hydrocarbon charge 
as a vapor hit will effect a reduction 
in mvestment cost of 15 to 20% over 
the Houdriflow design which utilizes 
the flue gas as the lifting medium 
Also of 


the height of the new units would not 
exceed 150 ft 


Reported by J. UW. Koske 


importance ts the fact that 


LOUISVILLE 


Sixteen members and guests repre 


sented this section at the recent Annual 
Meeting of A.LCh 

Dr. Frank Berman, Vulcan Copper & 
Supply so Ole, addressed 
the section Dec. 14 on 
Solvent Extractions from Liquids and 


in Pittsburgh 


Cmemnat 


Commercial 


Solids 

Election of officers for 1950 was held 
at the December meeting. The new oth 
cers are 

Chairman—E.. D. Unger, Seagrams 


Wilhams 


lice-C 4 
University of Louisville 


See cr Treas H I’ Hansen ‘ 
Du Pont Company 
Committes H L. 
Greene Du Pont Company 
R tarnes, University of 


Loutsville 
Reported by H. P. Hansen 
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‘ 

bi 

af 

4 

whe deliwers his paper 
Progress 
meeting of | ‘ 


NORTHERN CALIFORNIA 


At the Dec. 5 meeting of this section 
the following officers for 1950 were 


elected 


Chairman—George C. Gester, Jr. 
California Research ¢ orp Rich- 
mond 

Vice-Chairman—Robert W. 
deen, Dow Chemical Co... Pitts 
burg, Calit 

Sec.-Treasurer—H D. Guthrie, 
Shell Development Co San 
Francisco 

Lxecutwe Commuittes ( R. Nel 
son, Shell Development Co. San 
Francisco: R. Ward Crary, Cal 
iformia Research Corp Rich 
mond: C. R. Wilke, University 


of Califormia, Berkeley 


The engineering, design. and con 
struction of the Trans-Arabian pipeline 
were discussed byw Sidnev P Johnson 
Standard Oil Company of California. A 
colored motion picture The Tapline 
Story” was accompanied by a running 
commentary from Mr. Johnson. This 
motion picture taken over a year ago 
showed various construction details of 
the 1.000-mile pipeline from the Per 
sian Gulf across the aru! wastes of cen 
tral Arabia to the Mediterranean Sea 

Of special interest was the Skyhook 
Innit at the Ras el Misha ‘ab terminal 
to unload 1.000 toms a dav of pipe 
Ultimately there will be a refinery at 
the Mediterranean terminus, but at 
present the crude Is expected to he 
shipped to Europe for refining. Ca 
pacity ot the pipeline i 300.000 bhi 
day 

Crude avathible to the pipeline is 36 
to 37° gravity. Most of it is sour se 
that the hydrogen sulfide will be re 
moved in the field before shipment. Six 
pump stations are to be located 150 miles 
apart. At the No. 1 station, centrifugal 
pumping will be powered by a 6000-hp 
steam turbine. Centrifugals at the other 
five stations will be powered by 6000-hp 
supercharged chesels The entire pipe 
line ts expected to be completed by the 
end of 1950 


Reported by F. G. Sawyer 


BOSTON 
(ICHTHYOLOGISTS) 
Dean William C. White, Northeast 


ern University, and immediate past 
president, Engineers Societies of New 
England, addressed this section Dec, 2 
Hits talk covered what engineers can 
accomplish im technical and public af 
fairs by working together in an organi- 
zation which meludes all engineering 
socreties 


Reported by Henry Avery 
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This tank will live to a ripe old age 
because it is PYROFLEX- Constructed 


Pickling tanks lead a yough life. The Pyroflex-Constructed 
Pickling Tank above is in use in a continuous strip steel line in 
a large Ohio steel mill. It is subject to constant attack by acids, 
steam and other corrosive agents. To make this tank completely 
corrosion proof, Knight engineers installed Pyroflex sheet lining 
heat bonded to the steel shell, then covered with acid-proof 
Brick set in Knight acid-proof cement. The result is a tank 
completely resistant to this highly corrosive type of service. 


However, Pyroflex Construction is not always composed of 
these same materials. In designing various corrosion proof con- 


structions such as tanks, chlorinating towers, floors, sewers, fume 


ducts, etc. Knight engineers may incorporate ceramics, carbon, 


glass, plastics or any other materials best suited to the individual 


situation. Consequently Pyroflex-Constructed units live to a ripe 


old age with less “down time” and lower maintenance costs. 


When making inquiry regarding Pyroflex Constructions, please specify 
type of equipment in which interested, service conditions involved, etc. 


aurice A. Knight 701 Kelly Ave., Akron 6, Ohio 
Acid and Alkali-proof Chemical Equipment 
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LEFAX xxx 


@ POCKET SIZE TECHNICAL 
DATA BOOKS 5] EACH 


Printed om loose leaf, six hole, 6%" x 
5%” bond paper, each book contains 
about 140 pages of technical data, pre- 
senting condensed, accurate and esen- 
tial data for the student, engineer, tech- 
mcal worker and business man. 


Architecture 
Heme Heating 
Ilumination 
Electrician's Date 
Builder's Date 
Lumber Data 

Air Conditioning 


Electricity, AC 
Electricity, DC 


Transtormers, 
Relays, Meters 
Hydraulics 


General Math Surveying 

Math. Tables Mech. Drawing 
Physics Machine Design 
Chemical Tables Machinists’ Data 
Metals Piping Data 


Gen’) Chemistry 
Reintorced 


Surveying Tables 
Trig-Leg Tables 


Concrete Metallurgy 
Building Analytic 

Construction Chemistry 
Radio Highway 
Television FM 


Write for PREE Catalogs (over 2000 list- 
ings). See for yourself how helpful LEFAX 
can be te you. Send $1 for each book, or 
for any books listed above, to 


LEFAX Doept.CP! Philadelphia 7, Pa. 


MERCO 


Al LTOMATIC CONTROLS 


R INI L APPLICATIONS 
RI QUIRING POSITIV' CONTROL 
OF PRESSURE, TEMPERATURE 
LIQUID LEVEL ETC 


> SIMPLE TO ADJUST FOR THE 2 

MERCOID ONTROI ARI UIPPED 
WITH MERCURY SWITCHES, THEREBY 
INSURING GREAT ER SAFETY BETTER 
PERFORMANCE AND LONGER CONTROL LIFE 
WRITE FOR CATAR@G GOOR 


THE MERCOID: CORPORATION 
4201 BELMONT AVE. CHICAGO 41 ILI 


LOCAL SECTION NEWS 


(Continued from page 37) 


NEW YORK 


A meeting will be held Jan. 18 at the 
Brass Rail, at 6:30 P.M. G. D. Creel 
man, director of research, M A. Hanna 
Co. will speak on “Interesting Items of 
Coal Research His talk will be illus 
trated with Kodachrome slides. The 
next meeting will be held Feb. 7, also 
at the Brass Rail at 6:30 P.M. The 
speaker will be Dr. Warren L. McCabe, 
President, A.ICh.1 who will discuss 
the amendments to the constitution con- 
cerning changes in the membership re 
quirements. It is urged that section 
members will refram from voting on 
these amendments until after the dis 
cussion given by Dr. MeCabe 

The annual election of officers tor 
1950 was held at the meeting Dec. 14 
1949 Declared elected by a majority of 


those attending were the followimg 


( hawrman-——Loren VP. Scoville, Jet 
feron Chemical Co., Inc 

ice-( hairman—-W D. Kohlins 
Butlovae Equip. Div. of Blaw 
K nox 

Secretary—Howard L. Malakoff, 
(ities Service Res. & Devel. Co 
reasurey Francts K W hate Fos 
ter Wheeler Corp 

Delegate - at - Large Joseph 
Skelly, M. W. Kellogg Co 


\tter the election of officers, G. ¢ 
Phritt, Koch Engineering Co., discussed 
Koch Kaskade tray and compared per 
formance data on this trav with those 
of conventional design 


Reported by Bensaquin 


NEW ORLEANS 


Otheers reelected for 1950 are 


( hairman Col, Elmo L. Patton 
hawman. Dr. Fred Pollard 
Sec’ y-Treas Henri J. Molaison 


Executive Committes 
Harold ‘ Levey 
Henry Blanchet 
and Joseph L.. It 


eported by Kenneth M. Decossas 


CENTRAL VIRGINIA CHEMI- 
CAL ENGINEERS’ CLUB 


The club held a dimmer meetme at the 
liotel General Wavwne W avnesbor: 
dex é Members or guest 
oresent numbered 43. Dr. Worth Wace 
ot American Viscose orp sp ke on 

Patents and Patent Procedures,” which 
was accompanied bw slides. Dr. Wace 
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talk covered such subjects as the patent 
groups function in a corporate organ- 
zation, criteria for patentability, appli 
cation procedure, rights conferred by 
patents and finally benefits of and trends 
in the patent system 


Reported by J. D. Detlefson 


OKLAHOMA 


New officers for 1950 are 


( hairman John W. Palm 
liee-Chairman. . Harrison L. Hays 

Virgil Scarth 
Robert D. Snow 


Secretary- Treas 


(. R. Ringham as retiring chain 
man 1s a member of the executive 
committee for 1950 


The section met Dec. 14 in the Legion 
Rooms of the Civic Center in Bartles 
ville. The attendance included 76 mem 
bers and guests. Dr. lL. A. Anson, Bell 
Oil and Gas Co., Tulsa, spoke on “The 
Engineer's Relations to Capitalism 
Private Enterprise, and Free Enter 
prise.” 

The total registration at the Nov. 12 
all-day technical meeting held on the 
campus of Oklahoma A. & M. College 
at Stillwater was 205 including 91 stud 
ents and 18 ladies 

At the banquet K. W. Seed, student at 
the college presented a humorous tech 
nical-type paper on “How to Do Re 
search.” 

The Women’s program included a 
tour of the Home Economics Building 
Women's New Dormitory, Willard Hall 
Lounge, and attendance at the Horticul 
ture Flower Show 


Reported by George F-. Hays 


PITTSBURGH 


Growth of the “petroleum chemicals 
industry was traced by Dr. F. W. Sulhi 
van, Jr. of Madison, N. J., consulting 
chemical engineer at the Nov. 2 dinner 
meeting held at the College Club of 
Pittsburgh. Seventy-nine members and 
guests were present for the dinner, and 
a total of 110 heard the speaker s ad 
dress 

Dr. Sullivan, former research director 
tor Standard Oil Co. (Ind.), and Hy 
drocarbon Research Corp., respectively 
prefaced his address on “Chemicals from 
Petroleum” with a brief historical out 
line of the development of the synthetic 
organic chemicals mdustry in the United 
States prior to and tollowing W orld 
War I. Petroleum chemicals have been 


strictly S. development over the 


ported by Hugh L.. Keliner 
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MARYLAND 


This section held recently a jomt 
meeting with the Baltimore Section of 
the A.S.M.E. at the Engineers’ Club in 
Baltimore for dinner. A talk was given 
by Dr. H. S. Babcock, Lederle division, 
American Cyanamid, on the manutac 
ture of antibiotics. He emphasized the 
chemical engineering aspects of the 
handling and processing of sterile ma 
terial and the methods of culture re 
quired in the industry 

\ meeting was held on Dec. 13 at the 
Faculty Club of The Johns Hopkins 
University Dr. M. ¢ Molstad, a 
member of the section and Councilor of 
the Institute, spoke at length on “The 
4. 1.Ch.E.—Past, Present and Future.” 
He had particularly requested circular 
ization of this meeting among prospec 
tive members and students of the uni 
versity because of the nature of the 
topic. Several students, both graduate 
and undergraduate, were present at the 
dinner and a total of about 15 were 
present at the talk 

At the business meeting, the follow 


ing list of officers was elected for 1950 


( hairman Dr. W. A. Taylor 
tee-C hairman Frank Dehler 
Sec'y-Treas ..Alan Beerbower 


Executive Committee 
Dr. E. W. Guernsey 
Dr. B. L. Harris 
Dr. T. H. Manninen 


Reported by B. L. Harris 


SOUTH TEXAS 


A meeting was held im Corpus 
Christi, Tex., Nov. 18, and was attended 
by 40 members and guests. The meeting 
began with an inspection trip through 
the Corn Products Refining Co. This ts 
a new $20,000,000 plant which processes 
milo maize into starch, dextrose, and 
gluten. From the technical standpoint 
there were imteresting features, esp 
cially the instrumention which reduced 
almost the entire plant to automatn 
operation 

The evening part of the meeting was 
held at the White Plaza Hotel. F. D 
Mayfield of the Celanese Corporation 
of Ameriga, Bishop, Tex., spoke on 
Waste Di$posal.”” Mr. Mayfield dis 
cussed the different types ‘of industrial 
wastes, and the various means of dis 
posing them. Among other topics. he 
reviewed the factors affecting the de 
sign and operation of evaporation ponds 
Of interest was the use of trickling 
filters employing certain bacteria to 
convert formaldehyde wastes to harm 
less effluent 


Reported by W. L. Bolles 
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(Right) Lowrence Self-Priming 
Pump exhousting ow during priming | 


(Left) Lowrene Heavy i 
Duty Self-Priming 
Chemica! Pump. 
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LAWRENCE... 
SELF-PRIMING PUMPS 


Potent Applied For 


A new type for many exacting services 


This is the first real self-priming centrifugal pump ever 


invented: — specifically, a pump that operates as a positive air 


pump during priming and then as a regular centrifugal pump. 
No valves of any kind ore required. After priming, it operates 
— without recirculation of the liquid— at full efficiency. 
Because dead spaces are eliminated and dear- 
ances are not close, the pump can be used for pumping liquids 


containing solids and abrasive matter in suspension. it can be 

furnished in all sizes for all classes of service: : 

— water, slurry, sludge, acids and chemicals. A —— 

For further information and perfor- 

mance dato, write for Bulletin 210-1. [: 


MACHINE & PUMP CORPORATION 
375 MARKET STREET, 


LAWRENCE, MASS. 
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** Best classifiers 
made... 
wet or dry: 


AIR CLASSIFICATION 


Hardinge 


he 


separate 


Classifier can 
a product to or 90% 
200 mesh. The Hardinge Su 
pertine Classifter can produce 991. 

passing $25 mesh. Write tor Bulletin 
17-B-40) on dry grinding and dry 
classification 


passing 


WEE CLASSIFICATION 


Phe Hardinge Counter-Current Classi 
feria simple and trouble-tree device 
tor wet separations between 20 and 200 
down to 
Hardinge Hy dro-Sepa 
used Write tor Bulletin 
19. B40 on wet classifier 


mesh. For finer separation 
marron sizes 


trator 


PERSONALIA 


P. F. PRESTON 


P. F. PRESTON 
ADVANCED BY G. E. 

Paul F. Preston was recently named 
engineering manager, chemical division 
General klectric’s chemical department 
Mr. Preston will continue as manufac 
turing manager of the division, a posi 
thon he has held since gomg to the Gen 
this 


associated 


eral Electric in February of year 


Karly om hes career he Wats 


A. S. WOODARD 


Albert S. Woodard, acting chief engi- 
neer of Pennsylvania Salt Manufactur- 
ing Co., Philadelphia, Pa., for the past 
year, has been named chief engineer, 
according to an announcement by Wil- 
liam F. Mitchell, vice-president § in 
charge of manufacturing. Mr. Woodard 
joined Pennsalt at its Natrona (Pa.) 
plant in 1934 and was transferred to 
the central engineering office in Phila- 
delphia in 1940. He became acting chief 
engineer in November, 1948. Since that 
time he has been responsible for the 
engineering of several major Pennsalt 
projects, the latest being the company’s 
new Calvert Citv (Ky.) Works. 

The new chief engineer is a graduate 
of Carnegie Institute of Technology. 
where he received a B.S. in chemical 
engineering. 
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with the Du Pont Company at the 
Chambers Works in Carnev and in the 
Sub- 


Was named assistant super 


plastics department at Arlington 
sequently he 
intendent of the Vinyl resins plant. su 
perintendent of the methvl-methacrvlate 


resins plant and following a vear whet 
he was coordimator of postwar planning 


1944 
| 


m hemical 


he became technical assistant in 
Mr. Preston received a B.S 
engmeering trom Lehigh University 


DIWOKY VICE-PRES. 
PAN-AM SOUTHERN 


Rov |. Diwoky elected a 
president of Pan-Am Southern ¢ orp. at 


Was vice 
a recent meeting of its board of direc 
tors 

Mr. Diwoky left an executive position 
the manufacturing department of 
last 
directors of 


Standard Oil Company (Indiana ) 


June to join the board of 
Pan 


pany, the 


Southern’s predecessor com 


Pan American Petroleum 


Corp. He has been serving and will 


continue to serve as executive assistant 


to Pan-Am Southern’s president, Bruce 
K. Brown 
oltice 

Mr. Diwoky 
M.S 


at its New Orleans general 


recenved his BLS. and 


degrees in chemical 
trom the State University of lowa in 
1934 and 1935. He started work 


Standard Onl ( Indiana) 


engineering 


with 
Company 
research department im 1935 and rose to 
charge of technical 


group leader im 


service work on crude running. cracking 
\fter 
rng to the manufacturing department 

the Whiting refinery. he served as 


superintendent ot the 


amd coking operations transtet 


issistant general 


hight oils division, superintendent of the 
assistant general 
W hiting refinery 


South 


oyect division ind 
supermtendent of the 
before transferring Am 


ern Corp. this vear 


R. J. DIWOKY 
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G. G. BROWN DIRECTOR 
AEC DIV. ENGINEERING 


Dr. George G. Brown, chairman, de 
partment of chemical and metallurgical 
engineering, University of Michigan 
has been named director, U. S. Atom 
Energy Commission's division of engi 


neering 


G. G. BROWN 


Dr. Brown has taken up his duties 
on a part-tome basis and will jom the 
AEC staff on a full-tome basis im the 
spring. As director of engineering, he 
vill be responsible for the chemical 
engineering phases of the AEC'’s re 
ctor development program and will 
vork under the general supervision ot 
Dr. Lawrence R. Hafstad, director of 
\EC’s division of reactor development 

Specifically, Dr. Brown will be con 
cerned with the chemical engineering 
program mvolved im the establishment 
ind operation of reactors at the new re 
ctor testing station in Idaho and at 
West Milton, N. \ with the ce velop 
ment of processes for the recovery of 
uranium trom depleted nuclear fuels 
and with the treatment and disposal of 
radioactive waste matter. While with 
the Ak Dr. Brown will be on leave 
irom the University of Michigan 

Dr. Brown was awarded a Ph.D. de 
gree by the University of Michigan 
\fter working with mdustrial concerns 
from 1917 to 1920, he joined the fac 
ulty of the University of Michigan 
w here he rose steadily re aching his 
present position in 1942. Meanwhile, he 
served im a consulting capacity tor sev 
eral firms 

The new director of engineering was 
president of the American Institute of 
Chemical Engineers in 1944 and in 1939 
received its Walker Award He is the 


author of many technical articles 


Calise, formerly associated 
with Liquid Conditioning Corp. and 
Permutit Co... is now serving m_ the 
capacity of tex hnical director, Graver 
Water Conditioning Co New York 
N. 


GLYCERINE 


Free booklet 
tells where it fits 
in your business! 


In hundreds of applications 
from flavoring to freezing, 
versatile glycerine is playing 
an increasingly important 
role in the food industry ... 
and many of these applica- 
tions can materially improve 
your product! 


The story is told in one in- 
formative. up-to-date booklet 
—“Why Glycerine for Foods?” 

Contains compact informa- 
tion on the physical properties of glycerine ... its origin, develop- 
ment and chemistry ... grades and their applications. 16 pages of 
practical, useful data—yours for the asking! Whether you're in 
management, production, or research ... an expert on glycerine or 
thorough!y unfamiliar with the subject—you'll want this informative 
booklet, Write for your free copy —today! 


GLYCERINE PRODUCERS’ ASSOCIATION, DEPT. 30 


295 Madison Ave. « New York 17, N. Y. 


HERE’S A SLICK 
SEPARATOR... 


MAGNETIC 
GRATE 


able in every practical shape and 
size from 2” x 4” up to 6 or 8 ft. 
square. They can be used for de- 


A crate with magnetized 
bars to grab tramp-iron —that’s the 
Bauer Magnetic Grate. The grate is 
set on a frame in a floor opening or 
in the throat of a hopper. When 
bulk materials are dumped, 
poured, or shoveled in, the grate Our bulletin No, M-3-A fully 
attracts and holds ferrous chunks describes Magnetic Grates and 
and particles which would damage — other types of Permanent Magnet 
machinery and contaminate the Separators. A copy will be gladly 
product. sent upon request, 


metalizing dry or liquid materials: 
peanuts, for example, as shown in 
the photograph. 


Bauer Magnetic Grates are avail- 


THE BAUER BROS. CO. 


1794 SHERIDAN AVE. ° SPRINGFIELD, OHIO 
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paufcost 
case stuor 182 
ion plent 
creat 
plied Prufecst 
and floors 
r 


CASE 73 
acta 
Plant, fume 
ans and plore. are 
peint failures 
Still sound after 6 


CASE STUDY 236 
soda carried in tank 
off every coating 


4 
ied. Pinelly applie 
nas withstood year 


enan 
ef dripe and stend- 
plane to develop stand- 


Yes, in plant after plant, 
for over ten years now, Prufcoat 
has been stopping profit-eating 
corrosion and cutting painting 
maintenance costs — on machinery, 


pipes, ducts, tanks, floors, 


GET PROOF BEFORE you Buy 


Send today for a Prufcoat 
Proof Packet. Contains outside 
laboratory tests, case histories, and 
Prufcoat Protectograph Plan for 
analysing your own painting main- 
tenance costs. 


‘Write PRUFCOAT LABORATORIES, Inc. 
03 Main Sweet Combridge Mess 


CLASSIFIED SECTION 


Advertisements in the Classified Section of Chemical Engineering Progress are payable in 


advance, and are placed at i5c a word, with a minimum of four lines accepted 
Advertisements average about six words a line 


counts as two words 


Box number 
Members of the 


American Institute of Chemical Engineers in good standing are allowed one six-line insertion 


free of charge per year 


More than one insertion to members will be made at half rates. In 


using the Classified Section of Chemical Engineering Progrese it is agreed by prospective 
employers and employees that all communications will be acknowledgec and the service is 


made available on that condition 


an insertion. Size of type may be specified 


Boxed advertisements one-inch deep are available at $15 


advertiser In answering advertisements al! 


box numbers should be addressed care of Chemical Engineering Progress. Classified Section 


120 East let Street, New York 17. N. Y 


Telephone ORegon 9.1560 


Advertisements for this 


section should be in the editorial offices the 25th of the month preceding the issue in which 


it is to appear 


SITUATIONS WANTED 
A.1.Ch.E. Members 


Unit Process Engineer mar 
ried. 27. Two years’ successful industrial 
experience. Excellent academic record and 
references Desire development and re 
search position. Box |.! 


Chemical Engineer—Ph.D.. January. 1950. Co 
lumbia University; M.S. & BE. Johns Hop 
kine. Age 26. single. Three years expe 
rience, member Sigma Xi. Phi Lambda 
Upsilon. Desire research and development 
in organic chemicals Eastern location 
Box 2.1 


Chemical Engineer (hf Twenty years’ ex 
perience in plant operation production 
supervision. starting new plants. process 
development and improvement testing 
trouble shooting laboratory engineering 
Available immediately. Box 3.1 


Chemical Engineer 6S. 1941. Married 
years organics, chemical processes. pe 
troleum Full theoretical and practical 
beckground. Project engineer tor last tour 
years Desire locate North Jersey, South 
New York. or Connecticut. Box 4-1 


Chemical Engineer. MIT 1954 Married 
family, 18 Broad process and equipment 
design instru 
mentation. operations, maintenance Pro 
fessional engineer Penne bleven years 
one company. head process design division 
last four Good publication, patent and 
protessionnal activity recerd. Box 5.1 


Eagineer29. BS M.LT MS 
Mich. Three years chemical development 
and engineering in clectronics manufactur 
ing. Five years, consulting in process eco 
nomic analysis, product and process engi 
neering with design and drafting. and 
industrial surveys with statistical work in 
variety of fields Box 6-1 


eaperionce specifications 


Chemical Engineer 6.5 Cht 1942. Prince 
ton. Eight years experience. Process de 
velopment, lab to pilot plant design and 
operation AEC projects, Q clearance 
Production supervision chemical and physi 
cal processes. Desire New Jersey Philadel 
phia area location. Box 7-1! 

Active Member. 16. BSChE Fifteen years 
experience process and equipment design 
and development, equipment manufacture 
heavy chemicals and plastics Ten years 
management level. Desire responsible po 
sition with aggressive firm Box 4.1 


Chemical Engineer Che Columbia Uni 

versity Siateen years experience design 

onstruction and operation of equipment 

for processing plastics manufacture of 

synthetic hbers Aptitude for planning 

work and report writing. Desire location 
Eastern S. Available now Box 9. ! 


Chemical Engineer BChE age 30 
proven executive ability Five years of 
diversified, plus three years of = refinery 
and petrochemical process design expe 
rience. Serious, responsible worker Desire 

~ppertunity in production with progressive 


mpany Box 10 1 


Unusual pro 
Desire «a chal 


Chemical Engineer MCh E 
ability and broad interests 
lenging position with future 
arrying « job through from A to Z. Five 

hydrocarbon and atomi enere, 


Capable of 


years 
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helds Experience includes supervision 
coordination, design (chemical and me 
chanical) of all types of units including 
allied piping, pressure vessels, instrumen 
tation, etc.. and extensive laboratory, pilot 
plant and plant trouble-shooting. Box 1!-!. 


Chemical Engineer8.5.. 1959. Interested in 
problems of small and medium size or 
ganizations Experience in production 
supervision. design. and line and staff 
assignments should be valuable 
g@nization planning expansion or 
ization or needing personne! capable of 
immediate contributions and future growth. 
Box 


Professor of Chemical Engineering Head of 
ECPD accredited department Twenty 
years experience industry and education 
Desire similar position in institution offer 
ing opportunity to develop graduate study 
and research, or professorship without ad 
ministrative duties, Box 14-1. 


Nonmembers 


Chemical Engineer 0D En Yale 1950, SM 
MILT. 1948 Age 24 = Beta Pi, Sigma 
Mi, highest grades. Research in nitrogen 
oxides cleanup and reaction rates. Desire 
permanent position in research, develop 
ment, design in Boston area Available 
Summer 1950 Box 16-1 


SITUATIONS OPEN 


SALES-ENGINEER 
NEW YORK DISTRICT OFFICE 
Cc. F. BRAUN 4 CO 


We need « graduate chemical engineer 
with at least five years experience in 
Oil Refining. To this man we offer a 
responsible, interesting, and rewarding 
position as a member of our New York 
Office Staff. The work entails some 
travel. The compensation is straight 
salary and expenses. And the future 
is limited only by the man's own 
ability to produce 


The man we need has technical ability 
plus a good personality. On the techni 
cal side. our man has a thorough 
knowledge of heat-transfer, fractiona 
tion, and of refinery process-design 
This knowledge must be based on 
actual experience On the personal 
side, he is between 26 and 35 years 
old. He i» aggressive. Hes friendly 
and likes to meet new people. And he 
is sincerely interested in a permanent 
career in sales engineering with one 
of the top Companies in its field 


if you beliewe you're fully qualified 
please write to us at 630 Fifth Avenue 
New York 20 New York Well 
acknowledge your letter, and interview 
all qualified men. We'll respect your 
confidence. Please do not phone, or 
call in person. No such applications 
will be considered 


Teacher of Chemical Engineering — Assistant 

of Chemical Engineering. Uni 

of Virginia Ph.D desired, for 

and undergraduate instruction 

new building. time and facilities for re 

search for appointment beginning Sep 
tember 1950 Box 


(Continued on page 43) 
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COLBURN ACTING 
PRES. UNIV. DELAWARE 


Allan P. Colburn has been named 
University of 
April, 


Dr 
acting president of the 
Delaware, Newark, Del 
1950. He 


etiective 


will serve until a successor 
s appointed to President Wilham §S 
Carlson, who has resigned to become 


president of the University of Vermont 


Since July, 1947, Dr. Colburn has 
been assistant to the president in charge 
of research at the university. Prev 


ously, he was professor of chemical 
engmmeering tor nine years and prior to 
Delaware taculty 


the Du Pont Company for nine years 


joing the was with 


In 1936 Dr. Colburn received the 
Wilham H. Walker Award of the 
American Institute of Chemical Engi 
neers for his paper, “A Method of 


Forced Heat 
lranster Data and a Comparison with 
Fluid Friction 


Correlating Convection 


C. A. THOMAS, A.C.S. 
BOARD CHAIRMAN 


Dr. Charles Allen 
vice-president of the 
ical Co., St 


loy 


Thomas, executive 


Monsanto Chem 
active im atom 


been 


Louis, and 


energy ment has elected 


chairman of the board of directors of 
the American 
Dr. Thomas 


authors of the 


hemical Society 


was one of the five co 


Acheson-Lil 


international control of 


wnthal re 
port on nuclear 
power 

In 1923, he 
tors Research Corp. as a 
Davton, Ohio 


Crener al Mo 


chem 


pomed the 


researc 
umd later became a 
staff of the 


1926, with Dr 


ist at 
research chemist on the 


Ethyl Gasoline Corp. In 


Carroll A. Hochwalt, he ganized the 
Thomas & Hochwalt Laboratories at 
Dayton, specializing in consulting re 
search work for industrial organiza 
thoms Ten vears later, when the labor 


itories were acquired by the Monsanto 


company, Dr. Thomas became central 
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industrial Chemist 
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(Continued fron 


Chemical Engineer or 


With plant experience for production re 
sponsibilities in heavy hemical oper 
ations. Southern location 15-1 


Box 


Sales Engineers Graduate, with minimum of 
five years sales experience. to heavy 
equipment. Age 30 to 40 preferred Send 
resume of educational and business history 
to Box 17-1! 


sell 


Technical Librarian-To assume full charge 
of library in modern research laboratory 
Technical degree in addition to a degree 
in library science essential. CGeneral library 
work including ordering books and peri 
odicals, cataloging. abstracting, etc Five 
lay week, excellent associates and working 
conditions If interested give resume in 
first letter to Box {8-1 


46, No. 1 


A. P. COLBURN 


research director of the company. He 


was named a director of the company 
in 1942 
In April, 1945, Dr. Thomas became 


vice-president of Monsanto, and in 
September of that year he was named 
techmeal director of the company and 


a member of its executive committee 
Hie was made executive 
in May, 1947, and last 


elected chairman of the 


vice-president 
October 


executive 


was 
com 
mittee 

Hugo Klein has become 
dent 
to the 
duction 


vice-ptest 
and treasurer, and has been elected 
of R« Repro 
Valley Boule 
Calit The 
blueprint, diazo 


board of directors 
Products, 5601 
Angeles 32 
poration manutactures 


vard, Los cor 


type and other products and equipment 
for the reproduction industry. He will 
continue his consulting work as a mem 


ber of the Association of Consulting 


Chemists & Chemical Engineers, Inc 


A. C. POPE 


Arthur C. Pope was recently elevated 


to the vice-presidency in charge of 
manufacturing of the Ansul Chemical 
Co., Marinette, Wis. Mr. Pope has 
spent 16 years as production manager 
of Ansul’s sulfur dioxide and methyl 
chloride plants. 
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LABORATORY 


STIRRING 
NEED 


BETTER THAN EVER .. . the NEW WAC@ 
Power Stirrer is powerful and will run hou 


after hour without overheating! 
Weer Retainer Ring positively prevents 
leakage 


EVER READY . . . through positive gear rer 
duction and «a new powerful induction motor 
the WACO POWER STIRRER 
service when needed! 


NO BRUSHES—NO SPARKS . . . inflammab) 
are safely stirred with the WACO! All ne 
are adequately satisfied with the two shaft 
one at 500 R.P.M. and the other at 600 RP 


INDUSTRIAL. LABORATORIES such 
E. Du Pent de Nemours, General Elex 
tric, Abbott Laboratories Universi 
ties of Wisconsin, Chicago. Boston, Mon 
tana all use the NEW WACO POWER 
Stirrer! 


No. CP 7292. WACO POWE 

STIRRER, for 110 wolts A.C. only. 

Shafts \ inch diameter. H 
Each, $23.75 


BALANCED PADDLE 
STIRRING RODS 


Easily Inserted 
in Flas 

% Balanced... 
never whip 


* Stainless Steel 
Ne. 7298-P. Con 


veniently packaged 
set of one of each 


size $6.00. 


No. 7296-CP. WACO Balanced Paddle Stir 
rere. Shaft 6 mm « 300 mm 
20 « 50 mm.—-$2.00. 20 75 mm.—$2.25. 


20 x 100 mm.—$2.35. 
Seld only in boxes of 3 Paddles 
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Leroy C. Stewart, head of the Wash- 


TE ~ LABOR DOLLARS PERSONALIA ington office of the Dow Chemical Co., 


Be : . (Continued from page 43) since its establishment in 1941 will have 


charge of a new sales office of the com- 


SYNCHRO-LECTRIC pany located at 161 Spring Street, At- 


lanta, Ga. The area to be served in- 
cludes Georgia, North Carolina, South 


Carolina, Alabama, and Florida. A na 
VISCOSITY ‘ tive of Cleveland, Ohio, Mr. Stewart 
received his B.S. im chemical engineer 
ing and ns Ch.E. from Case Institute 
(Use in leb, plent, or both) Be, of Technology. He joined the Dow or 
Just a flick of the switch, then 4 ganization in 1918 and has since taken 
read the Brookfield dial, and you ie part in production, research and sales 
have your viscosity in centipoises. Me development: work 
whole operation, including 
cleaning up, usually takes /ess = 
than a minute. : P. J. CARLISLE OF 


Suitable for extremely accurate DU PONT RETIRES 
work with a wide range of mate- 
ewtonian, the Broo viscom- . 
eter is portable and plugs in any L. C. STEWART 
A.C. outlet. of more than three decades in the chem 
Write today for, fully illus- D.C. Reams, Jr., has jomed the staff jes) industry. For the past four years 
trated 8-page catalog. of the University of Alabama as im Mr. ¢ 


NEW! Two motors and 
exclusive counter-rotation , department 
ection mobo Breot- he had been an mstructor m chemical 
field Laboratory Mixer engmeering the past three years 1916 
on mertet. Creates Joseph J. Schaefer, chemical con Chemical Co Perth Amboy N 
ey ee ‘ ultant. has established an office at The which was acquired by Du Pont in 1930 
Chemists’ Club. New York. N. Y. Mr His early work was im the development 
slop-overs. Write today. Schaefer was at one time associated of a process noel the chlorination of 
— with the Wyandotte ¢( Mich.) Chemical methane In 1918, he wa 
Corp.. and with Sharples Chemicals to the St. Albans (W. Va.) plant and 


Secgetes, tees. Inc., Philadelphia, Pa was responsible for building and oper 


ating a commercial-scale plant there \ 


Carlisle retired Jan 1 from 
the Du Pont Company after a career 


arlisle has been manager of field 


tructor m chemical engineering. He bor Du Pont’s 


was formerly at Yale University where 


with the Roessler & Hlasslachet 


transterred 


vear later he was appointed assistant 
; works manager and then works man 
Ti you are an engineering ager, and, ov 1921, was transterred to 
executive, engineer, teacher or student the Los Angeles (Calif.), plant as assis 
tant manager. Five vears later, he went 
tor the Niag ira Falls plant to org 


You have a stake in the Engineering Profession a research department, and 


™ inted head of the chemical 


department there im 1929, and then mat 
THe SECOND MILE | 
The following vear wher he Perth 


Amboy amd Niagara ills t ch dh 
hy i . E. il ickenden visions were consolidated. he was made 


supervisor m charge of cvanide research 


“Whosoever shall compel thee to go one mile— 


bites in the chemical division. From then or 
co 


he successively held the positions o 

. issistant director, supervisor of field 1 
Epitomizes for you your stafl—your students vestigation, manager ot the Vinvl pro 
ucts section of the development divis 


. Ideals for the professional life ind manager of field research 


l 
2 Rules for the engineer to live by 
3 


3. What engineers must do to make engineering a profession 
Necrology 
3000 words of sample useful philosophy about the needs 
and aspirations of the Engineer. An understanding of EDWARD KIHN 


“The Second Mile” is essential to professional maturity. 
Kkdward Kihn, an independent chen 
Single copy 15 cents 15 or more 10 cents a copy | engineer, who recently became a 

mber of the Southern Calitornia Sec 
of A.LChE.. died Nov. 23, 1949 


Council for Professional Development Mr. was at one time associate 


vith the Koppers Co., and also serve: 


29 West 39th Street New York I8, N. Y. as research chemical engmeer with the 


(,seneral Chenmucal Co 
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——_ New Shriver Hydraulic Mechanism 
SAVES 


on Filter Press Operation 


V Shortens closing time. 


V Ends back-breaking job of 
manual closing. 


V Improves labor relations. 
Brookfield Engineering Labs., Inc... 44 V Reduces accident costs. 
V Speeds up filtration cycle. 


Carbide & Carbon Chemicals Corp. ee 
, install ot moderate cost on 
Inside Front Cover larger filter press now in wee. Qvich V Quickly pays for itself. 
manipulation of the locking ring and a few 
og ae er 46 strokes of hydraulic pump provide enough V Easily installed. 
pressure for quick tight closing. Can be sup- 
Crane Packing Co. .. ey plied os on integral part of new Shriver 


presses ond adapted to other makes, os well. 


Croll-Reynolds Co. . 
Dow Chemical Co. ........ 
Downingtown Iron Works ........ 29 


learn how the Hydro-Kloser 
con moke manval closing of 
your filter presses practically — 
automatic. Write for booklet. 


Duraloy Company + 35 
21 


Fischer & Porter Company, 
Cutside Back Cover 


Floridin Company . ........ 
Foster Wheeler Corp.......... 
Glycerine Producers’ Assotiation. . . 


General American Trans. Corp., 


Pr Equi ¢ Dw...... 
en Vacuum with Water 


Hardinge Co., Inc... .. 40 
Haynes Stellite Co. .. 25 ©€-R Aqua-Vactor Uses Water as Motivating Fluid 
Knight, Maurice A. , 37 Comb: 


timing 
the advan- 
tages of the 


Lapp Insulator Co. .. 


Lawrence Machine & Pump Corp. 


lefax . 


is employed 


by ws Co., The 4 in many instances. Low in first cost and with no moving parts, the water 
jet may be used to mix liquids, serve beth as an ejector and condenser, 


38 and im isolated cases, handle air and gases. 
While not as efficient as « steam jet ejector, the AQUA-VACTOR be- 
being ted tor 


i ; comes economical when the pressure of water is 
Milton Roy Company, Inside Bock Cover ether process work. In such cases it may be pessible te use the AQUA- 


VACTOR either as an ejector alone or as beth an ejector and « condenser 
Pfaudler Company, The 6 using water under pressure te operate the AQUA-VACTOR and using the 
exhaust from the AQUA-VACTOR for other processes 


Prufcoat boratori n The Mlustration shows « type SW EVACTOR using steam in the first 
_ le ies, Inc -- 42 stage and water in the second stage. Here the AQUA-VACTOR is used 
beth as an ejector and as « condenser, handling air and, at the same time, 
Sharples Corp., The ee ‘ 23 condensing steam from the first stage. Of interest te engineers with 
corrosion problems, the steam stage in the illustration is constructed of 
carbon, including the steam nozzle. The carbon is encased in cast iron. 


Shriver & ee ere . . 45 giving the equipment the strength of iron and the corrosion resistance 
of carbon. 
Sprout, Waldron & Co........ eo For more complete information concerning the application of the AQUA- 


VACTOR, or any type of steam iret EV ‘OR, write today to 


CROLL-REYNOLDS CO., INC. 


17 JOHN STREET, NEW YORK 7, N. Y. 
CHILL VACTORS STEAM JET EVACTORS CONDENSING EQUIPMENT 


Union Carbide & Carbon Corp., 
Inside Front Cover 


Wilkens-Anderson Co. 43 


REYNOLDS 
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Piping equipment for every system 
+--on one order to CRANE 


for example. One order to Crane produces all the RESPONSIBILITY 

piping needed to maintain this—or any like in- STANDARD OF QUALITY 
stallation—at peak efficiency. So why look else- 
where for materials? The valves, fittings, pipe 
and accessories you need are here . . . in one com- 
plete line. Your local Crane Branch or Whole- 
saler ... backed by large factory stocks... is well 
able to supply your everyday needs. 


You can depend on this One Source of Supply ~_ \Wfow 
to speed and simplify every piping procedure, ~*~ wa U7 
from original design to final erection and main- . \ —~—J 

\ 


tenance. To place Complete Responsibility — ‘ 


Take This Ammonia Compressor Installation, just () N = SOURCE OF SUPPLY 


Crane for materials helps you get a better instal- j 
lation, avoids needless delays. And to rely on. > 
Crane for Highest Quality in every item is to as- ~~ 


sure dependable performance from every part of * 
every piping system. Pa 
> 


CRANE CO., 846 S. Michigan Ave., Chicago §, Il. a 
Branches and Wholesalers Serving All Industrial Areas | 


SEDIMENT 
SEPARATORS 


Typical ammonia 

Compressor 
hook-up, can be 100% 
by (rane 


FOR SAFE CONTROL OF NOXIOUS GASES .. . choose Crane 
Heavy Duty All-tron Valves with special lead dise-Saces. 
Complete line includes gate, globe, angle, expansion and 
check patterns. No. 1304 Globe, shown here, especially 
recommended for high-pressure ammonia refrig- 
eration service. Working pressure: 300 pounds 
ammonia. Screwed ends. Sizes up to 2 in. See 

your Crane Catalog. 


EVERYTHING FROM... 


VALVES - FITTINGS 
PIPE - PLUMBING 


AND HEATING 
FOR EVERY P/P/NG SYSTEM 
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“Censtemetric” pump discharge curves. Showing how two reciprocating plungers deliver at o constent rete of flew. 


A—Plunger number one discharges into manifold of maximum flew tinvation of tant flow. 

and constent rete. E—nd of discharge stroke and start of suction stroke, plunger one. 
B—Piunger one at start of deceleration F—Plunger two at completion of suction stroke and start of discharge 
C—Creossover point where discharge by plunger one equals dis- stroke 

cherge by plunger number two. G—Piunger twe discharging inte manifeld at maximum flew ond 
O—Combined discharge by plunger one and plunger two. Note the constant rete. 


The Controlled Volume Pump 
that Delivers in Straight Line Flow 


The Milton Roy “Constametric” is a positive displacement, controlled 
volume chemical pump having a constant flow delivery without pulsation. 
Two double-ball check liquid ends are employed. The plungers are driven 
by cams so designed that the speed of one plunger decelerates at the end 
of its stroke at a rate equivalent to that at which the second plunger ac- 
celerates. Since the two liquid ends have common input and output mani- 
folds, the combined delivery of the plungers is at a constant rate of flow 
at the cross-over point between plunger loadings, as well as during the 
balance of each plunger stroke. The pumping action is exactly the same 
as that of a single plunger, moving forward continuously at a fixed rate 


of speed. 


Capacities and Pressures Showing drive mechanism, cam track, 
cam follower, etc. Milton Roy “Consta- 

° ; metric” Pump. Principles of design and 
“Constametric” pumps are furnished with plungers from 4," to 1's” application fully covered by patent 
dia., to pump from a minimum of 0.07 gallons (250 ml) per hour to a applications. 
maximum of 57 gallons per hour. Maximum pressures range to 5,000 psi, 
on the smallest plunger diameter. Automatic, stepless speed regulation 
over a range of 20 to 1 is obtained by means of the Thymotrol electronic 

system. Any metered variable, such as flow, tempera- 

ture, conductivity, pressure, etc., can be utilized to 

actuate the speed of the pump through this electronic 

control system, thus regulating the metered rate of 

discharge. 


For typical delivery curves, capacity-pressure table, ap- 
plications and engineering data, ask for Bulletin 649. 
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New and Improv 


F&P “Kerbate” Flowrater 


Meter design details 


CORROSIVE SERVICE EXTENDED BY 
KARBATE FLOWRATOR METERS 


Figure 736 
RARSATE 


FLOWRATOR METER 


A compact F & P Meter utilizing 
metal-reinforced machined Karbate 
is now available, extending the line 
of corrosion-resistant Flowrator 
Meters. The design has been ap- 
proved by the manufacturers of 
“Karbate” impervious graphite. 
Moderate in cost, the new Flowrator 
Meter combines strength, corrosion 
resistance and accurate flow-rate 
measurement. Metal-loaded 
"Karbate”™ floats are also available. 

Prompt delivery can be made of 
Karbate FLOWRATOR meters in 
most sizes. 


CATALOG 3209, SENT FREE ON REQUEST, 
CONTAINS COMPLETE DATA ON KARBATE 
FLOWRATOR METERS. 
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COMPACT AND STRONG FITTINGS 
OBTAINED BY NEW CORED MOLDS 


Chemical porcelain fittings for 
Flowrator Meters are now manu- 
factured by a new method which 
controls wall thickness precisely. 
Developed by F & P engineers and 
produced in the F & P plant, these 
fittings now make possible the use 
of chemical porcelain with connec- 
tion sizes comparable to metal 
fittings. Special molds and cores 
provide castings with uniform wall 
sections having more than ade- 
quate strength. Substantial savings 
are realized through the use of 
these chemical porcelain meters due 
to their almost universal corrosion 
resistance. 

Complete stocks are maintained 
of F & P controlled wall-thickness 
chemical porcelain fittings for low- 
flow and medium-flow Flowrator 
Meters. 


CATALOG 32, SENT FREE ON REQUEST, 
CONTAINS COMPLETE DATA ON CHEMI- 
CAL PORCELAIN FLOWRATOR METERS. 
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